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SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
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A SPA IS A SPA IS A SPA? 


A CONSUMER ү 
GUIDE 


If you've been considering a spa or hot tub 
you're probably already aware of the benefits 
and pleasures of whirlpool massage. However, 
not all spas and hot tubs are alike. The true test 
of any spa is whether it can provide these 
pleasures conveniently and efficiently. We'd 
like you to know what to look for when 
shopping for a spa and show you why the 
engineers who designed the HOT SPRING SPA 
have produced the best one available today. 


1. MATERIALS AND CONSTRUCTION. 
The HOT SPRING SPA is made of the most 
advanced and durable material of any spa— 
ROVEL™ This high-impact plastic is superior to 
wood of old fashioned hot tubs because it 
doesn't absorb water, leak or deteriorate. 
Unlike fiberglass or acrylic surfaces, ROVEL 
won't peel, blister, crack or delaminate. Check 
the warranties of other spas and you'll see that 
ROVEL is guaranteed to be much more durable 
than any other spa material. In fact, a recent 
industry trend has seen many acrylic manufac- 
turers reduce surface warranties to just one 
year! ROVEL is softly textured so you won't slip 
when entering or exiting the spa. 

2. CONVENIENCE AND EFFICIENCY. 
Most spas and hot tubs have very little thermal 
insulation, some have none at all! Just how 
important is insulation? It's the most important 
feature in private spa ownership! Uninsulated 
spas will physically not operate outdoors in 
colder climates, making spa use as seasonal as 
a swimming pool. Further, a marginally insu- 
lated spa forces the heater to run continuously, 
costing you money. The HOT SPRING SPA is 
FILLED SOLID with over 130 Ibs. of poly- 
urethane foam insulation (A) and standard 
equipment includes a 3%” thick insulating 
cover (B). This heavy insulation makes it eco- 
nomical to keep the HOT SPRING SPA heated 
to your desired temperature 24 hours a day, 
regardless of location. You can use your HOT 
SPRING SPA at any time day or night, in any 
weather, and for just pennies. 

3. TEMPERATURE. 

Precise temperature control is important. A spa 
should control temperatures within + 1°F. or 
you'll forever be too hot or too cold as the 
water changes temperature. The HOT SPRING 
SPA achieves this accuracy by using a "precise 
demand" thermostat with its sensor in intimate 
contact with the water (C). 

4. HYDROTHERAPY JETS. 

Vigorous jet action is the key to true hydro- 
therapy. Only the HOT SPRING SPA gives you 
the option of powerful fixed jets (22 psi at each 
jet) (D), and the unique massaging effects of 
MOTO-MASSAGE™ The exclusive MOTO- 
MASSAGE (U.S. Patent 44,523,340) glides 
gently up and then down the entire length of 
your back in a continuous sweeping motion 
that simulates the natural stroking of a manual 
massage (E). In addition, we provide an air 
control which can be reached from inside the 
spa so you can vary the intensity of the jets (F). 
These features combined with the STA-RITE 
Max-E-Glas pump provide the best hydro- 
therapy available today (G). 
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5. WATER CHEMISTRY AND 
FILTRATION. 
Most portable spas contain less than 180 gal- 
lons of water. It is difficult to maintain proper 
chemistry in such a small body of water. There- 
fore it is necessary to drain them more 
frequently than the HOT SPRING SPA which 
contains 275 gallons. Good filtration is essen- 
tial in any spa, but in other portables, it has 
been overlooked. The HOT SPRING SPA has 
the largest capacity filter of any portable spa— 
50 square feet (H). It requires attention only 2 
or 3 times a year. Its top-loading design allows 
you to inspect, remove, and clean it without 
draining the spa. 
6. LIGHT FOR NIGHTTIME USE. 
Another feature of the HOT SPRING SPA is the 
underwater light (1). It's dimmer controlled so 
it's never too bright or too dim, and different 
colored bulbs can be used for different effects. 
7. NO INSTALLATION. 
Simplicity of installation should be checked. 
An in-ground spa is the most difficult, usually 
requiring backyard excavation, building per- 
mits and an expensive installation crew. Hot 
tubs are not much simpler. The HOT SPRING 
SPA avoids these problems by requiring only 
common household current to operate (110v. 
20amp.) (J). There is no permanent hard wire 
electrical hook-up, no external plumbing to 
assemble, and no building permits to obtain. As 
a portable appliance, the HOT SPRING SPA 
will not increase your property taxes and you 
can take it with you when you move. 
8. LISTED BY UNDERWRITERS 
LABORATORIES. 
The HOT SPRING SPA is completely listed by 
Underwriters Laboratories, the recognized 
experts in testing for safety. The importance of 


correct and safe electrical design should not be 
overlooked. Check for the U.L. Mark on the 
outside of any spa you're considering — you'll 
see it on the HOT SPRING SPA. 

We are proud of the quality features we build 
into every HOT SPRING SPA. The HOT 
SPRING SPA is an integrated design whose 
form follows function —the result of 9 years of 
evolution toward an ideal. So, before you buy 
any spa, be sure to see and test the HOT 
SPRING SPA. It has the features, performance, 
and quality you need. 


America's Favorite 
Portable Spa 


Five models to choose from. Dealers nation- 
wide. For a complete catalog and a dealer 
nearest you, please call: 800/243-9851. In 
California, call collect 619/438-3334. 


Watkins Manufacturing Corporation, 
Carlsbad, California 
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Scienc 


Pedal plane 


What weighs 88 pounds, spans 102 
feet, and flies 30 miles in two hours? 
The Michelob Light Eagle—the 
most sophisticated man-powered 
aircraft yet built. Goal of the en- 
gineering team that designed it: 
break the world's distance record 
by flying the 69 miles from Crete 


to mainland Greece. Page 70 


f Techno- 


Competition for the America’s Cup 
is as hot in research labs as it is 
on the Australian seas. Powerful 
computers and other high-tech 
tools help design a yacht that 
could regain the U.S. lead. Page 84 


GM’s come- 


back cars 


Chevy Beretta and Pontiac Bonne- 
ville lead General Motors’ fight to 
stay at the top. But do GM's newest 
family cars have the performance 
—and personality—to compete 
with the world’s best? 22 


PCs to go 


Supertwisted liquid-crystal dis- 
plays make screens easier to read 
and lighting less critical. Tiny 3.5- 
inch disk drives lighten the load 
and, at the same time, provide 
PC compatibility. And now a new 
name—IBM-—has entered the 


take-along computer arena. Page 88 
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The lowest priced pickup in America 15 only 
$6279. It’s only from Isuzu. And we even load 
it for you, nght at the factory. 

With independent double-wishbone front 
suspension for stability. A body and frame that's 
welded, not bolted. Power front disc brakes. 
And six-stage electroplated paint tough enough 
to withstand a 36-month limited warranty. 

There are 17 P'UPs to choose from, 
including several rugged 4х45 along with 
our versatile Spacecab. There are two 
state-of-the-art engines, gas and diesel. 


The First Car Di 


‘A LOT INTO 
EXCEPT WHEN YOU BUY 


With gas you can expect mileage figures as 
high as 25 MPG city and 31 MPG highway. 
With diesel, expect better. 

And with both, expect world-proven tough- 
ness, demonstrated over 73 years on some 
of the worst roads through some of the most 
treacherous climates in over 100 countries. 

That's a lot to put into any truck. Especially 
when youre only putting In $6279. 


Except Hawaii. Manufacturer's suggested retail price Р.О. Е... excluding 
Lax, license and transportation fee Pr rices: as of 11/10/86 and are subject to 
change, Use estimated EPA figures for comparison. Your mileage may 
vary. Actual highway mileage will probably be less. CA ests. lower 
Buckle up — tor ite! 


tilders of Japan. 
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Readers Talk Back 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. Because of the large 
volume of mail, we are unable to acknowledge unpublished letters. 


High-tech birdbath 


In your November 1986 article “The 
| Satellite TV Puzzle," you did not men- 
tion the biggest piece of the puzzle 
—inexpensive movie-cassette rental. 
| This is much cheaper than buying a 
scrambling box and paying high 
monthly fees for movie channels. I am 
one of those people who bought a dish 
for movies, and if I had another chance, 
I would save my money instead of 
buying what soon will be just an ex- 
pensive birdbath. 

Joseph R. Roper, Somerville, Ala. 


I think your article on satellite TV 
matters ignores an important fact. The 
US. satellite system, as well as the 
scrambling technology used to prevent 
| dish owners from receiving cable pro- 
| grams, was paid for in whole by U.S. 
taxpayers. As such, viewing of any and 
every signal on the system should be 
free to every viewer who owns the 
proper equipment. Those who do not 
choose to purchase equipment can 
subscribe to cable systems, and adver- 
tising can pay the rest of the program- 
mer's costs. 
James A. Middleton, Bellevue, Wash. 


It is hard for me to sympathize with 
the satellite-dish owners and their 
howls of rage over the scrambling of 


satellite TV signals. I might as well | 


feel compassion for the poor shoplifter 
who finds that the storekeeper has now 


put everything behind glass. Those | 


signals arent free: Someone had to pay 
dearly to build those satellites, as well 
as put them in orbit. I can see no jus- 
tification at all for indignation at at- 
tempts by broadcasters to eliminate 
| the free ride. 

| Howard J. Hanson, Federal Way, Wash. 
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Dawn Stover replies: “Without research 
done by NASA and the Defense Depart- 
ment, the development of communica- 
tions satellites and scrambling tech- 
nology would not have been possible. 


2 And although private industry builds 


the birds, the government still foots 
some launching costs. But federal sup- 
port doesn’t mean viewing must be free, 
as reader Middleton demands. Rail- 
roads, highways, and the telephone 
system are not free, even though tax- 
payers subsidized their construction. 
There aren't enough ads for the vast 
array of satellite TV programs to be 
supported without additional income 
from subscriptions. As reader Hanson 
says, satellite builders, producers, pro- 
grammers, and up-linkers deserve to 
be paid for their work. But most dish 


owners dont expect a ‘free ride. They're | 


willing to pay for satellite TV. They're 


Just asking for competitive prices and | 


more programs for their money." 


Fan-coil fan 


V. Elaine Gilmore's article on water- | 


heater fan-coil systems for home heat- 
ing [Oct. '86] has offered me a practical 
solution to the frustrating problem I 
have encountered in planning the com- 
pletion of my basement recreation 
room, bath, and bedroom. I wanted 
natural-gas heating, but there is no 
way to place a small, vented furnace 
or heater in the area. By utilizing my 
existing gas water heater in conjunc- 
tion with a fan coil, the problem of 


venting will be resolved, and I can be | 


totally flexible regarding the location 


of the warm-air system. Thank you for | 


this article! 
Walt Berry, Clemson, S.C. 


Sawing safety a hindrance 


As a professional timber feller, I find 
some of the views in your November 
1986 article on chain-saw safety a lit- 
tle preposterous. How am I supposed 
to cut six-foot pine with an absurd 
safety tip on my 42-inch bar? If you've 
used a saw much, you know you can't 
use a six-foot bar. As far as OSH As 
[Occupational Safety and Health Ad- 
ministration] recommendations on 
safety clothing, how many people ac- 
tually put on earplugs, chaps, a face 
shield, leather jacket, and gloves and 

Continued 
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Push yourself tothe brinkof — T 


mental and physical limits in Adven- 
ture Training. Serve with the Army 
National Guard elite two days a 
month and two weeks a year. And 
put it all on the line for the thrill of a 
lifetime. For more details, fill out this 
coupon and mail it in today. Or call 
toll-free 800-638-7600.* 


"IN HAWAII: 737.5255; PURETO RICO: 721-4550; GUAM: 477-9957; VIRGIN ISLANDS (ST. 
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Readers Talk Back continued 


work for several hours? It is not only 
uncomfortable, it’s dangerous. If a tree 
comes back at you, most of this safety 
equipment is a hindrance when you're 
trying to get out of the way. I am not 
condemning safety; I just think the 
saw should not be made so safe that 
it can't be used. 

C. Whitlock, Paskenta, Calif. 


Much of the safety equipment dis- 
cussed was meant for the home user, 
not a professional timber feller, whose 


needs are obviously different. 


No room for leg room 


I was dismayed to see that you've elim- 
inated any indication of the interior 
head and leg room from your dimen- 
sions and specs comparison in the car 
test. For some of us, this is critically 
important. I can only hope that you 
will reinstate this feature in the future. 


Dallas T. Denby, San Jose, Calif. | 


| Tom Wilkinson replies: "We would like 
| to tell our readers everything about 


every car we test, but space won't allow 
it. So. when we revised the table for 
our group tests, we concentrated on in- 
formation that might be hard to find 
otherwise. Anyone who buys a car can 
sit in it and decide for themselves 
whether the interior is roomy enough. 
But you may not find out until too late 
that the brakes are weak or that parts 
prices are outrageous." 


Accelerated Z rating 


| I wish to differ with your ratings in 
| the November 1986 car test. І am the 
| owner of a 1986 Cavalier Z24 with a 


V6 engine and three-speed automatic 
transmission. My car will accelerate 
from zero to 60 in 9.1 seconds, 2.1 sec- 
onds faster than your test car, which 
had the benefit of a manual transmis- 
sion. In other test reports I have read, 
Z24s recorded times in the nine-second 
range. Maybe you should set the rec- 
ord right. Come for a ride in my Z— 


the results will change. 


Russ St. Pierre, Winchendon, Mass. 


Tom Wilkinson replies: "Zero-to-60 
times can vary quite a bit, depending 
on test conditions. For our tests, each 


car carries a driver, an observer, about | 


50 pounds of test equipment, and a full 
tank of fuel. Also, the pavement of our 
test strip is nowhere near as sticky as, 
say, the starting area of a drag strip, 


with its heavy coat of rubber. Conse- | 


quently, our times are often slower than 
those reported elsewhere, and almost 
always slower than the banzai runs re- 
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| performance. 


What we're after are results that are 
repeatable from car to car and month 
to month. Rather than comparing our 
limes for the Cavalier Z24 with those 
you got, we suggest you compare them 
with competing cars that we've tested." 


The Colt facts 


I would like to add three facts to your 
December 1986 car test on four-wheel- 
drive wagons. The Colt Vista is also 
available at Dodge dealers, and the 


| third seats are standard, not optional. 


One of the unique features of the Colt 

Vista is its seating flexibility, includ- 

ing the ability to make a bed with the 
rear seats folded down. 

A. M. Clement 

Manager, Import Marketing 

Chrysler Corp., Detroit, Mich. 


Absolutely zero! 


In the November 1986 "What's News" 
item Superconducting Generators, 
someone apparently goofed. Absolute 
zero is —460 degrees E. The Russians 
must be up to some great science if 
they can get liquid helium at — 565. 

Alvin A. Fontek, Brooklyn, N.Y. 


C. P. Gilmore responds: "It is reported 
that Chinese editors purposely slip er- 
rors into their publications to give 
readers the pleasure of finding them. 
I wish I could claim that this one fell 
into that category. But the unfortunate 
truth is that we Just made a silly error 
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Correction: The statement in "Chain 
Saws—Safer Than Ever" [Nov. '86] 
that reversing an asymmetrical guide 
bar will make it “more hazardous than 
a bar that is not designed for low kick- 
back” is essentially incorrect. Arvin 
Hille, technical director for product de- 
sign at Omark Industries, says that 
although there is no test that can mea- 
sure the probability of a kickback oc- 
curring, engineers have calculated 
that the critical kickback zone is lim- 
ited to a 20-degree arc above the bar 
nose's center line. Reversing a bar 
doesn't increase the surface area with- 


| in this narrow danger zone, so it 


shouldn't affect the likelihood of kick- 


back. Nevertheless, says Hille, it is un- | 
wise to flip a banana bar, because a 


reversed bar will have reduced cutting 
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The History 


Of The World 


Comes Altve When You See 


When you look at 6,000 years of history in 
chronological order—on a chart almost three 
feet high and eight feet long— important dates 
and events just seem to fall into place! 

Never has there been a clearer, more 
concise overview of our history, archaeology, 
theology and mythology than with The World 


History Chart from International Timeline, Inc. 


Test your talent for historical trivia. What 
do the Great Wall of China and the Chin 
Dynasty have in common with the Roman 
Empire? When the Normans migrated to 


Northem France, where did they come from? 

The world takes on new dimensions as 
you witness the development of 15 major 
civilizations from 4,000 B.C. to the present. To 
fully understand the scope of information on 
the Chart— picture U.S. history as just two 
inches over the space of eight feet of time! 

This invaluable teaching and reference tool 
has taken years to compile. Its easy-to-read 
format appeals to everyone from the casual 
admirer to the scholar. 

The World History Chart has been on 
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display in the Library of Congress. Now, you 

can have your own for just $29.95 (U.S. 
currency) plus $5.00 for shipping and handling 
($34.95 each). Add $15.00 for each laminated 

chart ($49.95). Simply call toll-free 1-800- 
621-5559 (1-800-972-5855, in Illinois), and 

charge it to your MasterCard, VISA or Choice. 
Or, complete the coupon below and mail 

with check or money order payable to: 

International Timeline, Inc., 2565 Chain 

Bridge Road, Vienna, VA 22180. (virginia residents 

add 496 sales tax. Outside U.S. add $10.00 instead of $5.00 for 

shipping and handling. Allow 4-6 weeks for delivery.) 


Please send me the World History Chart for $29.95 (U.S. currency) 
plus $5.00 for shipping and handling for each chart ordered ($34.95). 


| | 
| 6,000 Years Of History At A Glance For Only 529.95! | 
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Send to: 
UI. Stale: 


(please print) 


Enclosed is 


check ___ money order for $ 


Adaress: 
Zi 10. 


# Of Charts Desired: 


Add $15. 00 for each laminated xad ($49.95). Outside U.S. include 
an additional $5.00 for shipping and handling. 
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Science Newsfront 


By ARTHUR FISHER 


Thought and action 


You want to press the “up” button for 
an elevator. Without your deliberat- 


| ing too much, your arm reaches un- 
| erringly for the right spot in space. 


Question: What, exactly, went on in 
your brain to guide that simple act? 
The answer has been earnestly sought 


| for centuries, first by philosophers, 


later by physicians, now by neurosci- 
entists and biophysicists. More than 


| satisfying intellectual curiosity, it 


could lead to new therapies for paral- 
ysis and various debilitating neuro- 
muscular disorders. 

In modern terms, the question re- 
duces to this: How do the cortical 
motor neurons—the nerve cells in the 
outer layers of the brain that modu- 
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| This computer model displays the motor neuron activity of a monkey’s brain. 


late limb movement—control the di- 
rection of motion? 

The computer graphic above repre- 
sents a giant step toward unraveling 
the enigma. What looks like a pyro- 
technics display is actually a model 
of the electrical activity of motor neu- 
ron cells in the brain of a rhesus mon- 
key. And from the patterns of these 
impulses, scientists at The Johns Hop- 
kins Medical Institutions, in Balti- 
more, Md., have been able to predict 


| the future direction of the monkey's 


arm movement. 

The computer model is color-coded: 
The purple lines in each cluster are 
vectors, representing the weighted 
electrical activity of each of 224 neu- 
rons. (A vector has both magnitude 
and direction.) When these vectors are 


summed, the result is the orange vec- 
tor. And in each case, the orange vec- 
tor's direction is very close to that of 
the yellow vector, which is the actual 
direction of the monkey's arm motion. 
There are eight clusters (two are con- 
cealed behind the sphere); each repre- 
sents one of the directions in three- 
dimensional space followed by the 
monkey's arm. 

The computer model was developed 
using an ingenious experiment car- 
ried out by a team of Johns Hopkins 
researchers headed by Dr. Apostolos 
Georgopoulos, an associate professor 
of neuroscience. 

First, the scientists trained rhesus | 
monkeys to extend an arm and push 
a red button when it was lit. Then one 
red button was placed directly in front 
of an animal, with eight target but- 
tons placed at equal distances from the 
center but in different directions. Mi- 
croelectrodes capable of detecting the 
electrical pulses from individual motor 
neurons were implanted in the ani- 
mal's brain. As the different red but- 
tons were lit and the monkey reacted - 
by reaching out and pressing them, 
the experimenters counted the firing 
frequency of each cell —the number of 
electrical impulses per second. Then 
they used a complex statistical tech- 
nique to correlate these numbers with 
the direction of the monkey's arm | 
movement. 

The results, which were used to con- 
struct the computer model, are strik- 
ing. The researchers found that 
although each neuron they monitored 
would fire regardless of arm direction, 
the cells all had a preferred direc- 


| tion—one in which they would fire 


the fastest. In other words, the nerve 
cells are broadly tuned for direction, 
not finely tuned. Direction of motion, 
therefore, is not coded by individual 
motor neurons that are triggered 
only by movement in a specific direc- 
tion, but by a whole population of 
neurons—as represented by the pur- 
ple vectors shown in the computer 
graphic. 

This model is the first that can re- | 
liably predict the direction of motion 
from the electrical responses of neu- 
rons in the motor cortex responsible 
for limb movement. The Johns Hop- 
kins researchers think their results 
may also be applicable to the work- 
ings of nerve cells involved in head 
and eye movement. 


New supermagnet 


À new record has been set for pulsed 
magnetic fields at Massachusetts In- 


stitute of Technology's Francis Bitter 
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THE LATEST TECHNOLOGY 
IN GETTING AWAY FROM IT ALL. 


Life is full of duties, deadlines and obligations 
constant demands on your time ; and temper. 
it 
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M hen vou buy a Mereury, vou buy legendary periormance. 
Excitement. Escape. The following seven pages 
are dedicated to demonstrating the latest technology 
in escapism, as the Mercury legend lives on 
in the remarkable engines tor 1957. 


WITH THESE OUTBOARDS, 
YOU CAN ESCAPE THE CARES 
OF YOUR WORK WEEK 
IN A HURRY. 


‘HE FIRS] from ever catching up. The manifold pressure, air tempera- 
FUEET ТЕСТЕ D Ol "TBOARD. Laser is 2.4 liters of fuel-injected ture and engine temperature. 
ТОП сап choose from dozens of - of \- 6 performance ү ith response It even compensates for weather, 
fuel-injected cars on the market. 80 quick that, ina flash, the altitude and low grade fuel. 

But there’s only one fuel- standards for outboard perfor- SE SET eC Tr Te ae 
injected outboard. Mercury’s mance must be re-evaluated. FIVE MORE V-6's THAT HAVE 


ix cu pedis ^ mese Р ысы сс ы ыш с. EARNED THEIR STRIPES. 
tradition of research and THRIASER THINKSFOR AM 
racing has produced a new engine ITSELF S0 YOU CAN KEEP When you look at the Mercury 
for 1987 that is so technologically VOI TR MIND ON T] IE FI IN 135 to 200, the first thing you 


superior the competition may ————————M———————- e notice is that they appear fast 
take years to catch up. In fact, Under the cowl is an Electronic even when they re standing still. 
the new Laser 220 ARI em- Control Unit that precisely That's because all the Mercury 
bodies a number of patented delivers fuel to each cylinder V-6s have a 60? block instead of 


features that may prevent them based on: engine speed, load, а 90?as most competitors do. 


Thatmakes | ££ 
them lighter „2—1 
for better T^. 


ing is easier, and it | 

also makes for better visibility aft. 

And, when was the last time you 

saw a fast runner who was fat? 
The Mercury 150XR2 has 

become almost part of the 

uniform for top professional 

bass fishermen. ..апа still the 

one used most often by the pros. 
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V-6 line 220 to 135 hp E 


new Mercs. 


THE MOST SEAWORTHY 
OUTBOARDS EVER MADE. 


No other engines are made with 
Mercury's exclusive XK360 corro- 
sion resistant aluminum alloy. 
Nootherusesas many high grade 
stainless steel components. 
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Or, the Merc 14 step coating 
process that ıncludes on-line 
electrodeposition painting. 
That’s why no other outboard 
shrugs off salt like these Mercs. 
Chances are, you didn't get 
where you are by moving slow, 
so why buy an outboard that moves 
that way? In the V-6 category, 
nobodv even comes close. 
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RECAPTURE YOUR YOU 
BUT YOU CAN GIVE ITA 
HELLUVA CHASE. 


LIA Е وک‎ à M = am waji 


AT Mercury; TT 
LL We teel 0 уту da. тб. à а 
bili ITV E ] munimum у =e же dii M ds onsm, the past 7 years the "m = 
dest t has produced th ree remarkab e mix richer at top speed than 
eremarkable  atidle to protect Your nine. 
k kii | unnm 


LLL Le” AL ПЛЕШЕ ШАА Д BT 
me тееп. Dut. to C de desig enm "зачу" Vey Te ida b 
r Me r tok M EC ES. 34 Сет VIE ve 
engineers who have dedicated | 170. 80, ar T A There's a large cavitation plate 
Wears tot better performance, ; сусын na AU Dorsepower, TP E S" Kagon pate 
ae er performance, an Nothing with this ki COE CFA set a teper on the LOW ari И Ene 
ngli ne chat a only dependable | US n tnis кіпа of power better holding int LLL 1071 
.. Е \ eue ndable ever etl SET ‚ер А a 3 c oldi 11 ст m nel ht Г wis 
ns simply dull. delivered it so quietly ispevialadvanta. ei 
ш mes А нд iT) " 
— Ес As vou might expect, engl- > жа ап age тогул ater skiers. 
THREENEWENGINES FOR. Pers can think things through paeo ie eae 
! ч * tet > ә. " i wrs ! ғ ғ 
кт. WHO BELIEVE pretty carefully in 7 vears me nsive bearings we Ve ever 
RE = r и С | i Фі v, ' ‘TIT Q uen : T 
E ac SHOUID *^ everything about these new Whi moe deem dus size. 
| w EEN AND NUT HEARD engines 2 aH ғ is Dec M thoroughly ART lc we T IC WW eT) in сз Spec 
oo гез; ibe TT " aT Брета SUI M they с e ШТУ d 1 DIET yr Qu у ч 
There s А ha T v3 К Че * arched аңа tested. aw Hw ИХ е: 
UCCI & 8 3 E L desio rev- SOL L hey qel: y - 
2 MN z There c * i à VAL a hle \ rano ul 1 i У ег ре ver from SML 
1 т 
up to top speed. They're quieter 


Ta ba: . 
ЖУН Ei On SON ПА on 1۳٦ n Fond | os [ 2 - 
` Qu La in] Don s 
' LEICA LICH SV че wh 1 leh ry) akes 
=, [Г ne 25 e f E Ў 
L SL "is pr- T 8 T" WT Or 1087 
i 


— OIL INIECTION FOR ALL. 
Everv electre start outboard 
tram 3o hp on upecomes with 
Mercury otl injection as stt 
ard equipment, so vou never | 
have to mix gas and oll. There 
аге no extra hoses ог fillings. 
Pill the tank with od and that s it. 
MERC POWER TRIM AND 
TILT—le YEARS LATER 
AND STILL NO EQUAL. _ 
ntroducnon in 1971, 


Mercury has had the best mm 


the wav out ot the water 
when vou dock. A Mere also 
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ger Digger boats on plane‏ کے 
PW ^. Мо and water skiers up quicker.‏ 

| [t vou re just getting into 

boanng, We vean tthink ot à more 

exciting place to start than with 
опе of these mid-range engines 

with 3^ more mm and 10° more trom Mere. 

піс chan any other outboard 


1 ] * EU ee = | 
on the market today. Extra mm і y | = э e i | Y 4 
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and nlt system on the water. 
In fact, measurably better, 


BY MERC. 
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Throttle 


E 
Friction adjustment 
holds throttle setting. 


Three trim positions. 


Three tilt positions. „Ч 


When you shop for a small And just by pushing down on the 
outboard, Mercury knows you tiller you can also adjust the 

are looking for more than a motor to 6 trim and shallow water 
machine. You want confidence, positions, or lock it up in full 

the security of an engine tilt position. Don’t bother to look 


that will take you away trom it for this feature on other outboards, 


all without the slightest concern Mercury has it patented. 
about getting back again. EMEN E ی‎ 


i carla aia OO LIGHTER TO LIFT. 
ONLY MERC OFFERS EASIER TO START 
ONE-HANDED OPERATION. | SLOWER TO TROLL. 


On the 9.9, 8, and 6 hp models, You'll find the Merc 9.9, for 
you сап handle all major functions instance, to be about 10 pounds 
with one hand. (See detail.) lighter than other outboards of 
Start. Shift. Throttle. Stop. comparable horsepower. 


NO HASSLES, NO PRESSURES, 
NO DEMANDS. BROUGHT TO YOU 


That can make quite a difference 
on the tnp from your trunk to your 
boat transom. 

When you're ready to start, 
a fuel primer system (not a choke) 
automatically injects just the 
right amount of fuel for quick starts 
with one flick of the wrist. 

Now, a small irony. These 
outboards with a reputation 
for being fastest are, in this case, 
also slowest. They're designed to 
idle down to a quiet 650 rpm, 
about 200 slower than most of our 
competitors can troll. 
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А ТЇМЕ-НОХОВЕР 20 
AND 25 WITH А 
COUPLE NEW TWISTS. 


We have actually run these 
outboards at full throttle for 
2000 hours without any major 
mechanical failure. To put that 
into perspective, that’s 83 days 
around the clock. Wide open. 
That's twice around the world 
at the equator if you didn't run 
out of water. 

We've tested them for wear 
on the Colorado River which, in 


— ne 


| improved them again. 
Bes d We made them run even 
+A. = quieter and idle better. 
A We made them even more 
‘(yey immune to the weather 
“ONY and low grade fuel. 


So If you've been 
watching, waiting, studying 


spring, has been described as and comparing small outboards, 
"Too thick to drink and too thin it's time to invest in a legend... 
to plow.’ We've slammed them one of the new Mercs for ‘87. 


intoa concrete block at 2Zomph, and 

redesigned the lower unit until 

it survived time after time. | 
NOW, we ve tested them and 
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designed io cel better ip 
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In fact; they give vou more quiet 
operating hours per charge than 
stie dior cpi algan. 

Phe reason ig our planetary 
stem that HONS 
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the electric motor to operate at 


FHE SYSTEM BEHIND 
THE MERC LINE. 


Mercury х Satistied Owner 
System m 
engine vou buy is the finely 
ene) were (| nut hn He VOL expect, 
When vour engine arri оаа 
dealership, it gets а 45 роті 
mspeetion, Including a seri 


on-water tests and a post 


S(O] 


watertest inspection, Then, 

1 1 
together, vou and vour dealer go 
through every detail of operation, 


akes sure that the new 


peak Mtticieney. Phe gears drive 
a big 10's inch prop at slower 
speed but higher [orque., which 


gives Mere more pounds of 
IN furi] thr 1s] Der W TMI TCT 

T h Cre ATC i y hru S101 models. 
than cian Тийе САА 


able as a deck mount toot control. 
The Thruster à comes ether as 
3 (ten elo Тут 1" tux (M' [1 l1! SLM TI 
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WHEN YOU GET MORE 
` OUT OF YOUR TROLLING MOTOR, 
YOU GET MORE OUT OF YOUR DAY. 


output Thruster Plusand Гаи 
Plus l. line has 1 models. 
eluding one witha Cinch longer 


shaft for deep bow boats. 
When vou're out on the lake 

rechargmy vor battery, 

dont drain the one that runs 

vour troll motor. Use the one that 

gives vou the most fishin 
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Merc 


l'hruster. 


MERCURY | 
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maintenance and warranty. 
Mercury also offers a 
Product Protection Plan that's 
like a two-vear extension ol 
the original limited warranty. 
You pay only à nominal $25 


—— som iol 
ich repam, and Mercury pavs 
e ectly to the dealer 


Unlike some plans, your 
1111311" \ TS TUYOT hed up while VOX] 
t torr ет 

And now. a word about ow 


dealers. There are 6000 ot 


them worldwide, so vou re never 
far from good advice and 
factorv-tramed service technicians. 
Whether vou need repair, 

service or the tacts on matching 
د‎ Өңү اف‎ | Bugs 
your Mere dealer | 
stuff. For vour nearest Mercury 
dealer, look m the Yellow P; 
i ii Й а 


TOWS : yr 


IC ^. 


Vier = 
OUTBOARDS 


Science Newsfront continued 


National Magnet Laboratory. The new | 


magnet, developed by chief scientist 
Dr. Simon Foner, has achieved fields 
of 68 tesla for 5.6-thousandths of a sec- 
ond. The tesla is an international unit 
of magnetic flux density equal to 


| about 20,000 times Earth's (admit- 


tedly feeble) field. Such ultrahigh 
fields are essential for probing the 
properties of a variety of materials, 
including metals, semiconductors, and 
superconductors. 

The advance was achieved by using 
a new superstrong metal-matrix mi- 
crocomposite copper-niobium wire 


| for the superconducting magnet wind- 


ing. The wire is composed of millions 
of submicron filaments of copper (less 
than a millionth of an inch in cross 
section) separated by and bonded to 
submicron niobium filaments. Copper- 
wound coils, even when reinforced 
with hardened steel, are ruptured by 
fields higher than 50 tesla. 

The new microcomposite wire was 
developed by Supercon, Inc., of Shrews- 
bury, Mass. "As the manufacturing 
technology is developed," says Foner, 
“these microcomposites will find prac- 
tical applications in many large-scale 
devices, including fusion machines, ad- 
vanced DC magnet structures, rocket 
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engines, high-pressure vessels, electri- 
cal contacts, and others that require 
conductors with low electrical resis- 
tance combined with both high me- 
chanical strength and high thermal 
conductivity." 


Space-station progress 


The artist's concept shown above, from 
Boeing Aerospace Co., is one pos- 
sible approach to the design of a lab- 
oratory module for NASA's orbiting 
space station. The astronaut at the left 
end is working in a commercial pro- 
cessing area that can be closed off to 
protect proprietary information. The 
two middle astronauts occupy a gen- 
eral work station. And the astronaut 
at far right is entering the lab from a 
tunnel connecting it to another mod- 
ule and to the space shuttle, just visi- 
ble in the right background. 

NASA plans for the space station 
to begin operation, in an orbit 250 
nautical miles above Earth, by 1994. 


At home with radon 


Physicists at Lawrence Berkeley Lab- 
oratory, in Berkeley, Calif., who have 
been pioneers in recent studies of in- 


A Boeing Aerospace Co. artist’s concept shows a laboratory module of NASA’s planned space station. 


door pollution, report that residents 
of a million houses coast to coast seem 
to be the recipients of radiation doses 
in excess of those suffered by the av- 
erage uranlum miner. 

Anthony Nero, leader of the LBL 
group, says, “Some families are liv- 
ing in houses where the concentra- 
tions are twenty picocuries per liter, 
or a hundred, or even more. The Na- 
tional Council on Radiation Protection 
and Measurements recommends reme- 
dial measures for homes in which the 
level exceeds eight picocuries.” The 
physicists estimate that such levels 
exist in some one million houses in 
the U.S. 

The source of this radiation is radon 
gas, which is generated by radium oc- 
curring naturally in the soil [PS, Nov. 
'85]. High indoor radon levels occur 
in many areas of the U.S., boosted es- 


pecially when winds or heating sys- | 


tems draw the gas out of the ground 


beneath the house. 

Biophysicists now believe that the 
risk of lung cancer to families in 
radon-contaminated houses is much 
more important than the health risks 
from toxic wastes, power-plant and 
auto emissions, and many other man- 
made pollutants. 
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Automotive Newsfront 


By DAN McCOSH 
Detroit Editor 


HONDA FOUR-WHEEL STEERING 
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Four-wheel steering 


| Japanese auto makers scrambling to 


be the first to put active four-wheel 
steering [PS cover story, Feb. '86] into 
production are already splitting over 


| which technological route to follow. 
| Proponents of steering all four wheels 


argue that it improves both high-speed 
handling and low-speed maneuverabil- 
ity. But Japanese engineers— who 
build cars for some of the narrowest 
streets on Earth—so far have been 
more enthusiastic about the concept 
than car makers in the rest of the 
world. 

Both Honda and Mazda say their 
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tests indicate four-wheel steering im- 
proves performance in slalom courses, 
while adding to a “secure” feeling on 
the highway. U.S. manufacturers are 
in the early testing stages, while Eu- 
ropeans seem hardly interested at all. 

Though Japanese car makers seem 
to agree on the benefits of four-wheel 
steering— next fall’s Tokyo auto show 
is expected to feature four-wheel steer- 
ing from virtually every manufacturer 


| —they’re pursuing widely divergent 


technical approaches. 

Honda recently detailed its mechan- 
ical four-wheel-steering system, and 
hints it will be on the next-generation 
1988 Prelude, due to debut this fall 


in Japan. Honda thus is taking a far 
different approach than Mazda, which 
demonstrated a speed-sensitive com- 
puter-controlled four-wheel-steering 
system last year, and reportedly plans 
to introduce it on a new 626 this fall. 

The Honda system relies on the re- 
lationship between steering angle and 
speed. At high speeds, small move- 
ments of the steering wheel are all 
that are used, argue Honda engineers. 
Any large movement of the wheel 
would produce a skid or spin. At low 
speeds, however, a full-lock twist of the 
wheel often is in order. 

Honda's geared system, which is 
based on this observation, is both sim- 
ple and ingenious (see drawing). A sec- 
ond pinion on the front wheels' rack- 
and-pinion steering box turns a steer- 
ing shaft leading to the rear axle. 
There, a planetary gearbox and slider 
arrangement starts by steering the 
rear wheels in the same direction as 
the front. Then, as the driver turns 
the wheel further, the planetary gear- 
set steers the rear wheels in the op- 
posite direction. 

Honda's approach promises mechan- 
ical reliability, but may not have 
Mazda's flexibility. Mazda uses a com- 
puter to control its rear wheels via a 
power-steered rear gearbox. The 
Mazda system reads road speed elec- 


tronically, and the rear wheel angle | 


is controlled in proportion to speed. 

Drivers who have experienced four- 
wheel steering, including PS Editor 
Herb Shuldiner, report it does enhance 
high-speed lane-change maneuvers, 
while the counter-phase steering at 
slow speeds allows uncanny maneu- 
verability in tight quarters. 

Honda's system switches directions 
after about a half-turn of the steer- 
ing wheel, taking nearly a full turn 
to go fully into counter-phase. Honda 
claims this rear-steering geometry is 
smooth and progressive, enhancing 
both high- and low-speed turns. Park- 
ing may take some relearning, though, 
as the all-mechanical system has one 
major disadvantage: Too much wheel 
movement tends to lock the rear 
wheels against the curb. 


Saturn revised 


In the wake of operating losses and > 


slumping sales, General Motors has 
been quietly scaling down its most am- 
bitious new-car programs, concentrat- 
ing instead on mainstream bread-and- 
butter cars. Earlier, GM shelved its 
GM380 project, an innovative approach 
to plastic-bodied cars that was due to 
replace the current Camaro-Fire- 


| bird series. Now, it has reduced the 
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1987 COMANCHE SPORTRUCK: 
It’s not only the newest 2-wheel drive 
Comanche pickup, it’s also the most 
affordable vehicle Jeep builds. At just 
$6,495, SporTruck has the most 
powerful standard engine of any truck 
in its class... delivering an impressive 
121 horsepower. Plus, it's the only 
vehicle in its class with big 15-inch 
wheels and tires, standard. 

POWER: This year, Comanche comes 
with an all-new optional 4.0 litre 
Power-Tech Six engine that puts out 


173 horsepower and 220 foot-pounds of 


torque. That makes Comanche by far 
the most powerful truck of its kind. 

A WIDE RANGE OF VEHICLES: 
Comanche gives you the choice of 
two-wheel drive or shift-on-the-fly 
four-wheel drive. And you can choose 
between the new shortbed model or 
longbed with the largest optional 


4-wheel drive payload capacity of 

any truck in its class. 

OTHER OPTIONS: Comanche 
already has a lot going for it. And 
there's a long list of available equipment 
that includes a responsive new 4-speed 
automatic transmission with overdrive. 
Check out the new Sporlruck and all 
the other Comanche pickups. It's the 
kind of truck just about anybody can 
afford. But it's also the kind of truck 
only Jeep can build. 


"$6,495. Manufacturers sugisested retail price. Title, taxes and 
destination charges, and options are extra. Price may change 
without notice, Safety belts save lives. 


Jeep 4 Comanche 
Available in 2WD and 4WD 
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| Thunderbird will lead the supercharger revival, but turbos will fight back. 


scale of its all-encompassing Saturn 
| project. Once aimed at about one mil- 
lion cars per year, Saturn will start 
with some 200,000 cars annually, 
the same as an average car line. 

Other cuts at GM include dropping 
a planned all-aluminum V6 in favor 
of several bored-out versions of the 
current Chevrolet-built 2.8-liter V6 

and a 16-valve conversion of Chevy's 
| two-liter four-cylinder. Work also pro- 
gresses on GM's high-tech Manhattan 
project engine, which features a one- 
piece cylinder head and block. 


Turbo's counterpunch 


With Ford committed to a belt-driven 
supercharged V6 for its 1989 Thun- 
derbird (see spy photo, this page), Gar- 
rett is counterpunching with a new 
generation of lightweight variable- 
vane turbochargers intended to elim- 


New Audi 80 Quattro 
uses a Torsen center 
differential (circle) for full- 
time four-wheel drive that's 
fully ABS compatible. 
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inate so-called turbo lag. Ceramics are 
used in the turbine blades to reduce 
weight, while variable intake geome- 
try kicks the turbo quickly up to 
speed. 


GM's version of the Samurai will be 


larger, carry a “Made in Canada" label. 
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First customers for the Garrett sys- 
tem are reportedly Japanese, with 
Chrysler said to be close behind. 


Sporty Samurai 


Spotted high in the Rockies by PS 


readers S. Friedman and 5. Mulacek, 


this utility vehicle is most likely a pro- | 


totype for a Suzuki-GM utility vehi- 


cle to be built in Ingersoll, Ontario, | 


starting in 1988. Industry reports are 
that the sporty 4x4 will be slightly 
larger than the current Samurai. 


Quattro debuts 


Four-wheel steering isn't the only 
place where gears are battling com- 
puter chips for dominance. Audi has 
responded to recent developments in 
computerized four-wheel drive ["Trac- 
tion!” PS, Nov. '86] with a new Audi 


80 Quattro using a Torsen center dif- | 


ferential. The clever mechanical dif- 
ferential, which uses worm gears to 
distribute torque between front and 


| rear wheels, is said to deliver optimum 


traction at all times while still allow- 


ing the front and rear wheels to ro- | 
tate at different speeds. The resulting | 


four-wheel drive requires no input 
from the driver, and is compatible with 
electronic anti-locking brakes. The 
Quattro will be part of the revised 
Audi 80 line in Europe, which will 
debut in the US. in 1988, replacing 
the current 4000s. 


Contributors: Herbert Shuldiner, Tom Wilkinson 
(New York). 
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Chevrolet Beretta and Pontiac Bonneville lead General Motors' fight to keep its 
place at the top. But do GM's newest family cars have the performance— and 
personality—to compete with the world's best? 


Photos by Greg Sharko 


he years have not been kind to 

General Motors. The embattled 

giant, which in 1965 built one out 
of every two cars sold in America, is 
now scrambling to keep its share from 
sliding below 40 percent. Small cars 
from Korea and Brazil are starting to 
flood the market, while Japanese auto 
makers are rushing to open U.S. as- 
sembly plants. Maybe worst of all, the 
Japanese are preparing another major 
attack on the U.S. market, this one 
aimed right at GM's breadbasket—the 
mid-priced family car. 
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The General may be on the ropes, 
but it's not out for the count yet. For 
1987, Chevrolet and Pontiac counter- 
attack with a pair of new family cars. 
The Chevy Beretta (and its four-door 
sister, the Corsica)is a brand-new en- 
try in the compact class. The second 
entry, the Pontiac Bonneville, is a 
full-size front-drive sedan based on 
the H-platform introduced last year in 
the Buick LeSabre and Oldsmobile 
Delta 88. 

Are these cars good enough to help 
GM hold the line? How do they com- 
pare with the competition? Jack Keeb- 
ler, Tom Wilkinson, and Dan McCosh 
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put them through the POPULAR Sci- 
ENCE test procedure to find out. 


Hot-shot sports coupe 


Chevrolet's hot new sports coupe, the 
Beretta GT, wowed me with its smooth 
engine, precise handling, and good 
braking. Better yet, its sleek body shell 
shouts “Goodbye” to the boxy styling 
of earlier GM front-drive sedans. 

Comparing the 2.8-liter V6 in the 
Beretta with the 1986 version of the 
2.8 that PS tested recently in a Cava- 
lier [“Street Dancers," PS, Nov. 86] is 
like comparing ripened and unripened 
fruit. The 1986 Cavalier's engine stum- 


bled sourly at low rpm and ran out of 
breath at higher engine speeds, while 
the Beretta’s V6 purred quietly and 
wound without a pause to its 6,000-rpm 
red line. Much of the credit for the bet- 
ter high-rev response goes to the newly 
designed cylinder heads and intake 
system. Other changes that contribute 
to the engine’s smoothness and power 
include a distributor-less ignition and 
new multi-point injectors. 

But engine improvements are only 
half the story. For the Beretta to com- 
pete effectively with Japanese and Eu- 
ropean rivals, it needed a lightweight, 
smooth-shifting five-speed manual 
transaxle. GM’s solution was the 
Muncie-Getrag transaxle, designed by 
Getrag in Germany and built in Mun- 
cie, Ind., by Detroit Diesel-Allison. Al- 
though shift quality isn’t quite world 
class, it’s better than anything cur- 
rently offered by other domestic mak- 
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ers. And I only beat the synchron- 
izers once, grinding second slightly 
during an all-out 0-to-60-mph run. 
As the comparison table shows, the 
Beretta's performance needs no apolo- 
gies. The quickest assault on the 
acceleration lane nailed down a nine- 
second pass to 60 mph. It also recorded 
some of the fastest times ever in the 
handling tests. Normally, top-handling 
domestics have a brutally stiff ride. AI- 
though the ride of the Beretta GT was 
taut, it was nowhere near as harsh as 
that of a Camaro Z28 or Mustang GT. 


A fast car should have superior 


brakes. Here, the Beretta did relatively 
well. Its five-stop average from 60 mph 
was 173 feet, with a best of 166 feet. It 
took some time to get used to the way 
the brakes felt, but once I was dialed 
in, short, stable stops took just a gen- 
tle squeeze of the toe. 

Sitting behind the wheel of the Ber- 


etta for the first time was mildly dis- 
appointing. Where was the thick- 
rimmed leather-wrapped wheel you 
find in almost any other sports coupe 
or sedan? Where were the firm, sup- 
portive bucket seats that would make 
long trips a pleasure? And finally, 
where was the stylish, functional in- 
strument panel to go along with the 
Beretta's handsome new sheet metal? 
Although the instruments are easy to 
read, the semicircular gauges are set 
in an instrument panel that looks like 
something out of my grandma's Nash. 

Still, spongy seats and the dash of a 
Nash aside, this sporty new Chevy 
compares well with its German and 
Japanese challengers.—Jack Keebler 


Better Bonneville 


Like the birds that wheel and glide 
over Utah’s legendary salt flats, the 


Continued 
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Bonneville LE (top) has 
large analog gauges 
shaded by a wide pad- 
ded brow. Radio con- 
trols are in the steer- 
ing-wheel hub. Though 
the instruments of the 
Beretta GT (above) are 
readable, the instru- 
ment panel looks ordin- 
ary. Performance is ex- 
ceptional, though, with 
new cylinder heads that 
boost performance of 
the 2.8-liter V6 (right). 


Bonneville name has led a nomadic 
life. After years of adorning traditional 
full-size domestic sedans, the name 
moved first to a shrunken GM sedan, 
then to a mediocre rear-drive interme- 
diate. For 1987 we have what may be 
the best Bonneville ever. 

Though the Bonneville shares its 
drive train and chassis with Buick and 
Oldsmobile sedans, it has a sporty per- 
sonality all its own. For starters, Pon- 
tiac tossed out the plush and chrome 
that usually line the interiors of big 
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GM cars. Instead, the dark blue test 
car was upholstered in gray corduroy, 
and the only chrome in sight was a 
metal strip at the bottom of each win- 
dow. Even the plastic wood—a British- 
style burled walnut—seemed surpris- 
ingly inoffensive. 

The cockpit works even better than 
it looks. Unlike the mushy seats of the 
Beretta, those in the Pontiac were firm 
and comfortable. The only kink was 
the steering column. Angled slightly 
to the left, it caused more than one 


GM's comeback cars 


Continued 


HOW THEY COMPARE 


(10/86) 


Chevrolet 
Cavalier 2-24 
(11/86) 
Plymouth 
Sundance Tur- 
bo (11/86) 
Toyota Celica 
GT-S (10/86) | 


Volkswagen 
Scirocco 16V 
(10/86) 


Acura 
Legend 
(8/86) 
Audi 50005 
(4/86) 


Buick 
LeSabre 
(5/86) 


Ford Taurus m 
(4/86) 180 |. 
Mercury a EF 
Grand All 
Marquis L4 
(5/86) L4 


10.2 | 


Oldsmobile 
88 (4/86) .- 


Pontiac 
Bonneville 


driver to scoot subconsciously toward 
the door, trying in vain to get centered 
behind the wheel. 

As the test results show, the Bonne- 
ville LE is no 3,300-pound weakling. 
It accelerated with a smooth rush, and 
handling during both high- and low- 
speed tests was well-balanced and pre- 
dictable. Only the braking was a dis- 
appointment: The front wheels tended 
to lock prematurely and fade was mod- 
erate, resulting in stops from 60 mph 
that averaged 184 feet. 

The test car also proved to be a su- 
perb turnpike cruiser. The performance 
suspension felt a bit underdamped on 
really rough pavement, and traditional 
GM buyers may find the springs too 
stiff to suit them. But the Bonneville 
would gobble up mile after mile of pot- 
holed interstate, neither pounding the 
occupants senseless like some German 
cars, nor floating them into seasick- 
ness like traditional domestics. 

Overall, the Bonneville LE is an im- 

Continued 
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ese ЫТ | а COD E | ШШ pressive package. I have just two reser- 
POPULAR SCIENCE TEST RESULTS Ї vations—price and durability. The 
(OA —— fee SLicker on the test car was $18,363, 

1 | pushing it into an expensive—and 
viciously competitive—part of the mar- 
ket. And previous GM front-drive cars 
3 dX ы etc А : ow | have had their share of reliability woes. 
TEST RESULTS E E АЫ a _ | Onthe other hand, the test car worked 

i с л сс сс | | — | flawlessly during the month PS had 
it, the only glitch being a trio of self- 
tapping screws that one day tumbled 
out from under the instrument panel. 
(No, nothing else fell off or rattled 
loose.) It's just going to take some time 
before I’m convinced that GM's recent 
efforts to improve durability have paid 
off.— Tom Wilkinson 


Same but different 


Chevrolet's newest sporty cars, Cor- 
sica and Beretta, and Pontiac's new 
Bonneville are the last step in Gen- 
eral Motors' effort to reengineer its cars 
for front-wheel drive. GM's newest en- 
tries also represent the first tentative 
steps in an overall plan to give each of 
its five car divisions greater freedom 
to develop unique new cars. As such, 
they are GM's best answer to date to 
criticism that its cars that share com- 
mon chassis, or platforms, are impos- 
sible to tell apart. 

That's GM's toughest task—giving 
a different appearance and character 
to cars built from the same basic pieces. 
The problem is likely to become ag- 
gravated in the future, when GM re- 
duces the number of basic platforms 
to just three, in an effort to make its 
huge manufacturing complex more 
efficient. 

Chevrolet's Beretta and Corsica are 
similar in concept to the Pontiac Grand 
Am, Buick Somerset, and Oldsmo- 
E: ix on neue : | bile Calais. Chevy's cars, however, are 
E spon re $300 =n power seats заво alloy wheels $246, Power door locks longer and wider than the so-called 
$ ' ee крик i ^ | ES N-cars, have more interior room, and 

uem uut, 2 вА —- benefit from an updated V6 engine 

and the long-awaited Getrag-designed 
EGET ———T — ——— five-speed. 
a EIE ounded Duis iu eue Likewise, Pontiac's Bonneville comes 
е» көз saps ө | nef tote nearest dolar ° | outa year after the LeSabre and Delta 
88 switched to front-drive. But the Bon- 
neville is set off by unique styling in- 
side and out, and a suspension heavily 
biased towards handling. 

Both programs come at the end 

М МКС E | 287 |S ofthe changeover cycle that originally 
| New model, dics калын ине js Qut EM зое MS КЫ N |j Was intended to replace all GM rear- 
| - —— | "we drive cars with front-drive. While 
incorporating the best and the bright- 
est of GM technology, they are essen- 
tially refinements of ongoing pro- 
grams. What's encouraging is that the 
Beretta-Corsica and Bonneville dem- 
onstrate that sharing chassis doesn't 
necessarily lead to boring look-alike 
cars. The platform of a car may be its 
skeleton, but it doesn't have to be its 
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Electronics Newsfront 


By WILLIAM J. HAWKINS 


Blue Chip chips away 


“We were looking for a company to 
make our printers," John Rossi, pres- 
ident of Blue Chip Electronics told me, 
“so we went to Hyundai Electronics 
America. But during the discussions, 


we learned they had a personal-com- | 


puter project in the works. The next 
thing I know we're selling computers 
... and were still looking for somebody 
to make our printers." 


Hyundai is the $13 billion Korean | 


| manufacturer responsible for the low- 
cost automobile here in the U.S. Now, 
teamed with Blue Chip, an Arizona 
maker of computer peripherals, the two 


companies are out to beat the cost of 


Blue Chip's PC includes ser- 
ial and parallel peripheral 
connectors, composite and 
RGB video outputs, six expan- 
sion slots, co-process- 
or socket, and an 8088 


microprocessor. 


Big Blue-compa- 
tible PCs. "At $699," said 
Rossi, “people who couldnt af- 
ford a PC can now own one." 

That price includes the computer, 
detachable keyboard, 512 kilobytes 
| (K) of memory, a single 5.25-inch 
floppy disk drive, and a color-monitor 
adapter board. However, to make 
the computer useful, you'll need a 
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monitor 
($89), the 

MS-DOS operating 
system ($99), a second 
disk drive ($129), and a 


| 128K memory board ($89) for a full 


640K system. Total price: $1,105. 
The computer looks and works like 
all other PCs, although for my taste 
the keyboard has a bit of a springy 
feel. Loading time for GW Basic from 
the floppy disk is six seconds (the same 
as from the floppy on an original IBM 
XT), and all software I tried seemed 
to work properly. According to Rossi, 
"The machine is a hundred percent PC 


Hewlett-Packard's symbolic calculator 


| has numerical/alphabetical keyboards. 


XT compatible. It accepts all PC soft- 
ware or your money back.” 

The Blue Chip is being sold in re- 
tal outlets such as Target, Caldor, 
Venture, and Toys R Us. "These peo- 
ple know how to sell," said Rossi. 

They also know how to cut prices, 
so critics are watching for a possible 
return of the retail wars that hurt 
home-computer companies like Atari 
and killed off others like Texas Instru- 
ments. “That won't happen," said 
Rossi. "The price will remain solid." 

Blue Chip Electronics (7305 W. Bos- 
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ton Ave., Chandler, Ariz. 85226) also 
plans to offer an AT-compatible com- 
puter soon, The price has not been set. 


Super-smart calc 


If A - B-C, then what does B equal? 


Humans can do that simple conver- | 


sion of algebraic terms quite easily. 
But even large computers go into a 
mental paralysis when symbols rather 
than actual numbers are used in the 
solution of a problem, and special sym- 
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Makers of the World Famous T-50 Staple Gun 


Now Brings You A Full Selection 


bolic programming is required. Now | 


Hewlett-Packard has a scientific cal- 
culator that does symbolic math. 
"With the HP-28C, you don't have to 
say ‘1+ 2, " says Ernst Erni, operations 
manager for HP.“ ‘A+B’ will do fine. 


Problems can be solved conceptually, | 


and numbers can be plugged in later." 

A 128K read-only memory contains 
the built-in programming required to 
solve algebra and calculus operations 
that use complex numbers, matrices, 
vectors, lists, and other data forms. 


Of Professional Quality Fastening Tools 
For All Your Fix-It Fastening Needs! 


Model ЕТМ-5( 

Electro-Matic i 
Professional 
Quality 


ELECTRIC 
STAPLE 4 
GUN 
FLUSH 
FRONT 
EXTENDED NOSE 
Permits easy fastening in 
recessed areas, close corners, 


and other hard-to-get-at places 
with pin-point accuracy! 


Professional : 
Automatic Lever Feed ae 
HOT MELT GLUE GUNS 
Electronic Solid State 
Hi-Impact/Hi- Temp Housing 

© 4 Types of Glue Stix available 
* Uses 2" or 4" Glue Stix 
e» Cool contoured handle 
* Interchangeable nozzle 
е Re-usable storage box 
* Light weight 

e Uses 4 types of Glue Stix 
* Built-in Drip Tray/Stand 


Model TH-500 Thumb Feed 


E-Z Pull RIVET TOOLS 


* Extended nose for hard-to-get-at place 
e Uses 4 rivet sizes: 3/32", 1/8", 5/32”, and 3/16" 


* All steel con 
* Comfortable vinyl grip 
* wipe nose pieces with wrench 


Model Т-50ХР 
| XPANDO 

FASTENING SYSTEM 
Attachment & Fasteners E 
150 SM. ОТЫН the Arrow Hf 
or 7-55 Staple Gun „У. ? 

into a multi-purpose | 

fastening tool! 
Easily slips on front of Staple Gun! 


Masonry Metal Hollow Doors Sheetrock 
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Model RH-200 


Prafessional 


* Spring-loaded handle for easy rivet loading and ejection 
struction 


Model RL-100 Light Duty 
is when 


ARROW FASTENER COMPANY, INC. 

271 Mayhill Street, Saddle Brook, NJ 07662 
In Canada: Jardel Distributors, Inc., 6505 Metropolitan Blvd. East, Montreal H1P 1X9 Quebec 
Available at all leading Hardware, Home Center, and Discount Department Stores everywhere. 
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Expressions and data can be viewed 
and edited on the four-line 23-char- 


| acter LCD display. 


Answers can be shown in different 
ways. For example, when I first tried 
the calculator, the results of its work 
appeared as expressions on the LCD 
display. But then I asked for a graph- 
ics display (you can select functions 
from a menu), and the calculation was 
replaced by a plotted curve. Using 
keyboard-maneuverable cross hairs, I 


| selected a specific point on the curve 
and pressed a button. The coordinates | 


of the spot I chose were shown on 
the display, ready for use in another 
calculation. 

The HP-28C costs $235. An optional 
wireless printer is $135. (See "What's 
New in Electronics,” this issue.) 


Digital TV sound 
The BBC will be the first to use a new 


| digital sound system for stereo-TV 


broadcasts beginning in 1988. The 


| audio is sampled at 32 kilohertz, con- 


verted to a 14-bit word, then com- 


| pressed to 10 bits for transmission. 


A special receiver is required for 


reception. 


DAT camcorder 


| Samsung has shown a camcorder that 


records video and audio for 80 min- 
utes on a digital audio tape (DAT) 


cassette. The internal metal tape is | 


similar to 8-mm videotape but one- 
half the width. The 2.5-pound cam- 
corder has a built-in 2.5-inch LCD 
viewing screen and a VHF/UHF tuner 
for off-air recording. Price and avail- 
ability has not been set. 


Super sounds on wheels 


| Chrysler joins General Motors and 


Ford by offering a high-quality auto 
sound system. The eight-speaker sys- 
tem, designed by Infinity Systems, is 
an option on the '87 Dodge Lancer and 


| Chrysler New Yorker and LeBaron 


GTS. 


Hi-tech burnout 


Your IBM PC AT computer suddenly 
begins flashing the message: 161 svs- 
TEMS OPTIONS NOT SET UP (RUN SET-UP). 
Dont worry. That's the AT's jargon for 
"dead battery" (Га hate to see what 
it says when something serious goes 
wrong.) The internal battery is used 
to maintain the clock and program- 
ming for starting the computer. À new 
one costs about $25, and it's good for 
another two or three years. 


Save Gas, Save Engine with ‘POLY’ 


The following introduces one of 
the most fully tested and creden- 
tialed gas saving, friction reduc- 
ing engine treatments ever to reach 
the market! 

WHAT IS POLY? "Poly" is short for 
polytetrafluoroethylene (TFE). It is the 
slipperiest substance known to man 
(1981 Guiness Book of World Re- 
cords, p. 188). The PetroLon Corpo- 
ration, makers of Slick 50, has inven- 
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment. All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 

HOW DO I KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very im- 
pressive credentials. The “Consumers 
Digest" magazine (March/April 1982, 
p. 35) states “Slick 50 does reduce en- 
gine heat and ordinary wear, and our in- 
formal tests indicate that it will im- 
prove gas mileage by about two or 
three miles per gallon.... Slick 50 
does exactly what Petrolon claims it 
does." Researchers at a nationally 
respected research laboratory, after 
applying a powerful ultrasonic clean- 
ing process to a Slick 50 treated engine 
‚рагі, were surprised at its permanence. 
Theystated, "We actually expected the 
PetroLon Slick 50 TFE Resin coating 
to also be removed, but later found it 
was still there." 

The Federal Aviation Adminis- 
tration has fully accepted a similar 
product- Slick 50 Aircraft Treatment 
(F.A.R. *33.49). An FAA test simulating 
1400 hours of engine use (equivalent 
toabout 70,000 mileson a car) showed 
almost zero engine wear! 

"Dune Buggies and Hot VW's” 
magazine, April 1983, p. 70-71, records 
the results of their one year testing of 
Slick 50. "We can indeed say scientifi- 
cally that Slick 50 does work and that 
it does reduce enginewear!.... forthe 
price of one treatment when compared 
to engine rebuild, we feel you'd be 
money ahead using Slick 50." 

A test done at the San Diego State 
University revealed that, “Slick 50 does 
increase horsepower and decreases 
fuel consumption in tests done at the 
university." The Space Shuttle Colum- 
bia uses the chemical "poly" in its 
gears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele- 
ments of space. 

Perhaps the most dramatic of all isa 
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torture-test overseen by the Automo- 
tive Services Council for Pennsyl- 
vaniaand shown on television station 
WTVE. Three cars with between 75,000 
and 129,000 miles on them were treated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 
cars were driven without the oil plugs 
for about a half hour. The water tem- 
perature never rose and the engines 
sustained no apparent damage. There 
are many more tests available. If you 
are still skeptical, send $2.00 to defray 
printing and postage costs and we will 
send you additional, more detailed, 
test information, etc. 

HOW DO YOU TREAT AN EN- 
GINE? Very simply. Just before oil and 
filter change, add engine flush (sent 
free with each order) to clean out your 
engine. Let your engine idle for 5 min- 
utes. Then drain your oil, change filter 
and add the proper amount of oil less 
one quart. Add one quart Slick 50, 
drive for30 minutes, and leaveit in the 
crankcase for 3,000 miles. As the engine 
operates, the oil carries the “poly” be- 
tween the parts where it is burnished 
into the pores of the metal. Once impreg- 
nated it is permanent, so you do it 
only once, not each time you change 
oil. One quart of Slick 50 will treat all 
standard 4, 6 and 8 cylinder gasoline 
and diesel engines. 

WILL IT WORK WITH MOST OIL? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics com- 
patable with petroleum based oils. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary. depending on 
the kind of driving you do, vehicle 
condition, etc. By reducing friction, 


Slick 50 does all of the following. it 
increases gas mileage. |t increases 
horsepower -- small economy cars 
and large RV's really need this. It 
makes for easier starting (important 
in cold weather). It reduces operat- 
ing temperatures, thus increasing 
the lubrication and life of your oil and 
your engine. Since lubricating lead is 
being removed from gas and unleaded 
gas is poor in lubricating qualities, the 
extra lubrication of Slick 50 on 
valve stems and guides is very valu- 
able. Last, but not least, the drastic 
reduction in engine wear defrays or 
eliminates costly overhauls which 
can save you over $1,000. Slick 50 
eliminates the “lubrication starva- 
tion” that all cars experience when 
first started before the oil has a chance 
to circulate. Up to 90% of the wear on a 
car can be caused by this lubrication 
starvation. You receive all of these 
benefits for less than the cost of two 
tanks of gas ($39.95). 

WILL SLICK 50 HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No! Slick 50 is suspended in an excel- 
lent grade of petroleum oil which meets 
or exceeds every manufacturers en- 
gine warranty requirements. In addi- 
tion, this oil carries an API (American 
Petroleum Institute) service classifi- 
cation SF-CC-CD. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS 
available are Gear Treatment (manual 
transmission, etc.), 2-Cycle Engine 
Treatment, Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 

EASY TOLL FREE NUMBER. Since 
Slick 50 is “too too Slick” for engine 
friction, our toll free number is 1-800- 
22-SLICK (that is, 1-800-227-5425). 

Free engine flush sent with each 
order. Free shipping with orders 
of 2 or more. 

For purchase or further informa- 
tion call toll free 1-800-22-SLICK, 
(in Colorado, call 1-303-772-4797) 
orsendto: FORT MORGAN SLICK 
50, 407 Del Rio Road, Berthoud, 
Colorado 80513. 


O I enclose $39.95+84.00 shipping & hand. 
Ш I want 2 or more (free shipping & hand.) 


Ll Check О co. [] visa/MC 
Card * Exp. 
Name 

инк сме street address for U.P.S. delivery) 

„ы к — у и ШШ Ts ЕРИНЕ 


State _ _ 


“Say, Smokey—” 


A clinic on cars by Smokey Yunick, 
America’s most famous mechanic 


Oil for turbos 


I own a 1985 Volvo turbo with an in- 
tercooler. The manufacturer recom- 
mends changing the oil every 3,750 
miles. However, I find that the oil 
seems burned and thin even after 
1,500 miles. I have it changed every 
2,000 miles with a brand-name 10W- 
40 and a new Volvo oil filter. Is there 


an oil that will last longer and per- | 


form better in this hot turbo engine? 
Israel Berger, Brooklyn, N.Y. 


Several major oil manufacturers are 
now producing special oils for turbo 
applications. These oils won't form coke 
deposits in the turbo bearings, a prob- 
lem that often occurs after hot shut- 
downs, Ordinary mineral oils often 
cant stand the 300-degree-F and 
higher temperatures a turbocharger 
can develop. Mobil 1 synthetic oil 
also will perform well at turbo 
temperatures. 


Elusive coolant leak 


My 1983 Nissan Stanza requires a cup 

of coolant every 60 miles, but I can't 

find the leak. Two Nissan dealers have 

pressure-tested the engine, and they 
| cant find the leak either. 

William H. V. Reilly, Westwood, N.J. 


Go to a radiator shop that has black- 
light and dye equipment for leak de- 
tection. If you have an external leak, it 
will show up under the black light. If 
| that checks out OK, disconnect the 
water-pump drive and remove the ther- 
| mostat. Top off the coolant so you can 


see its level, and start the engine cold. | 
Apply moderate throttle a few times. | 


| When you do this, the water level 
should remain static and there should 
be no bubbles visible. Don't run the en- 
gine in this test mode for more than a 
minute. If the water moves or is pushed 
out of the engine, there is a leaking 
cylinder-head gasket or a cracked head 
or block. 


Hyperactive lockup 


I have a 1985 Chrysler Fifth Avenue 

with a top-gear lockup in the auto- | 
matic transmission. Since I bought it, | 
the transmission has provided erratic | 
performance, locking up and then un- 
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locking at speeds above 45 mph. 


Chrysler tells me all Fifth Avenue 
models do this, and that it is “com- 
mercially acceptable.” My feeling is 
that Chrysler has a poor transmission 
that cannot provide a smooth power 
flow. Do you think this is a character- 
istic or a malfunction? 

John E. Friedel Jr. 

Severna Park, Md. 


Ive heard a lot of complaints about 
lockup-unlock problems at cruise speed 
under medium load—and not only in 
Chrysler cars. Because the locking 


mechanism is triggered by engine vac- | 


uum, it can be annoying when your 
driving habits and the terrain combine 
to keep engine vacuum right at the trig- 
ger point. What can you do? Гое seen 
manual control switches installed on 
lockup transmissions that disable the 
lockup action in traffic or on hills. 
Turning the lockup back on improves 
mileage on level roads and super- 
highways. 


Turn right, and stall 


I have a 1985 Plymouth Voyager with 
the 2.6-liter Mitsubishi engine. Ever 
since the vehicle had 16,000 miles on 
the odometer it has sometimes missed 
or died completely when I make a 


right-hand turn. I never know when 


this is going to happen; it makes me 
almost afraid to turn right. The dealer 
has rebuilt the carburetor. The gas sta- 
tion near my house also checked the 
carb and said it was fine. We all think 
it might be some kind of electrical 
problem. What do you think? 

Lester Levinson, Chicago, Ill. 


Almost all the cars Гое seen that 
stalled in moderate-to-hard turns have 
had fuel-level problems in the carbu- 
retor float bowl. Га start by checking 
the float height. When the float is ad- 
Justed too low, fuel can slosh to one 
side when the car turns, uncovering 
the jets and causing a momentary se- 
vere lean condition. A too-high float 
level can interfere with the fuel bowl’s 
venting system. 

One other problem I’ve seen is a 
rubber-and-metal carburetor mount 
that had come unbonded. When the car 
turns, centrifugal force pulls the carb 
to one side, creating a major vacuum 


Continued | 
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With traffic radar and Rashid VRSS both trans- 
mitting on the same frequency (24.150 GHz), 
normal receiver technology can't tell one from 
the other. Even when you scrutinize K band with 
a digital spectrum analyzer, the two signals look 
alike (Figure 1). 

We needed a difference, even a subtle one, 
the electronic equivalent of a human fingerprint. 
Magnifying the scale 100 times was the key 
(Figure 2). The Rashid signal then looks like two 
separate traffic radars spaced slightly apart in 
frequency, each being switched on and off several 
thousand times a second. 


Resisting the easy answer 

Knowing this "fingerprint; it would have 
been possible—although not easy—to design a 
Rashid-recognizer circuit, and have it disable the 
detector's warning section whenever it spotted a 
Rashid. 

Only one problem. With this system, you 
wouldn't get а ms 
warning if radar 
were ever operat- 
ing in the same 
vicinity as the 
Rashid. Statisti- 
cally this would 
be a rare situation. 
But our engineers т 
have no interest in ben и мн өн. 
99 percent solutions. = 

The task then became monumental. We 
couldn't rely on a circuit that would disregard 
two K band signals close together, because they 
might be two radars. We couldn't ignore rapidly 
switched K band signals, because that would di- 
minish protection on pulsed radar (the KR11) and 
“instant-on." 

A whole new deal 

The correct answer requires some pretty 
amazing “signal processing,” to use the engi- 
neering term. The techniques are too complex 
to go into here, but as an analogy of the so- 
phistication, imagine going to a family reunion 
with 4.3 million attendees, and being able to find 
your brother in about a tenth of a second. 

Easy to say, but so hard to accomplish that 
our AFR (Alternating Frequency Rejection) cir- 
cuitry couldn't be an add on. It had to be inte- 
grated into the basic detection scheme, which 
means extensive circuitry changes. And more 
paperwork for our patent department. 


RASHID 


is now available from the same engineers 


who made #1, #2, and #3 


Baa news for radar detectors. The FCC (Federal 
Communications Commission) has cleared the 
Rashid VRSS for operation on K band. 


What's a Rashid VRSS? 

The Rashid VRSS is a collision warning sys- 
tem using a radar beam to scan the vehicle's 
path, much as a blind person uses a cane. It 
may reduce accidents, which is very good news* 


Now for the bad news 

Unfortunately, the Rashid transmits on K 
band, which is one of the frequencies assigned 
to traffic radar. Rashid speaks a radar detec- 
tors language, you might say, and it can set 
off detectors over a mile away. 

Faced with this problem, we could hope 
Rashid installations will be few. Or we could in- 
vent a solution. 


Opportunity knocking 

Actually, the choice was easier than it 
sounds, because our engineers are in the habit 
of inventing remarkable solutions. In fact, in the 
history of radar detection, only three advance- 
ments have qualified as genuine breakthroughs, 
and all three came from our engineers. 

Backin 1978,they were first to adapt dual- 
band superheterodyne technology to the prob- 
lem of traffic radar. The result was ESCORT, 
now legendary for its performance. 

In 1983, when a deluge of cheap imported 
detectors was found to be transmitting on radar 
frequency, our engineers came through again, 
this time with ST/O/P", a sophisticated circuit 
that could weed out these phony signals before 
they triggered an alarm. 

Then in 1984, using SMDs (Surface 
Mounted Devices), micro-electronics originally 
intended for satellites, these same engineers 
designed the smallest detector ever. The result 
was PASSPORT, renowned for its convenience. 


ж For more information on Rashid VRSS collision warning 
system, see Popular Science, January 1986. 


They sald it couldn't be done 

Now we're introducing breakthrough num- 
ber four. In their cleverest innovation yet, our 
engineers have found a way to distinguish 
Rashid from all other K band signals. It's the 
electronic equivalent of finding the needle in a 
haystack. The AFR” (Alternating Frequency Re- 
jection) circuit isolates and neutralizes all 
Rashid signals, yet leaves the radar detection 
capability undiminished for your protection. 


No walting for the good stuff 
When testing proved that AFR was 100 
percent effective, we immediately incorporated 
it into ESCORT and PASSPORT. Our policy is to 
make running changes—not model changes— 
whenever a refinement is ready. That way our 
customers always get the latest science. 


RADAR 
Figure 1: A digital spectrum analyzer scanning the entire width 
of K band can't see the difference between radar and Rashid. 


RASHID 


AFR is fully automatic. There are no extra 
switches or lights. Nothing for you to bother 
about. The Rashid problem simply goes away. 

Last year Road & Track called us “the 
industry leader in detector technology; We in- 
tend to keep earning our accolades. 


Now...same-day shipping 
Call us toll free with your questions. If you 
decide to buy, orders in by 3:00 pm eastern time 
Monday through Friday go out the same day by 
UPS, and we pay for shipping. Overnight delivery 
is guaranteed by Federal Express for $10 extra. 


Money-back guarantee 
If you're not entirely satisfied in 30 days, 
return the purchase. We'll refund all your money, 
including return postage, with no questions. 
We specialize in breakthroughs. Can we 
make one for you? 


Order Today 
TOLL FREE...800-543-1608 


(Phone M-F 8-11, Sat 9-5:30, Sun 10-5 EST) 


By mail send to address below. All orders 
processed immediately. Prices slightly 
higher for Canadian shipments. 


RE 


Pocket-Size Radar Protection $295 
(Ohio res. add $16.23 tax) 


® 
RADAR WARNING RECEIVER 
| is 


The Classic of Radar Warning $245 
(Ohio Res. add $13.48 tax) 


Cincinnati Microwave 
Department 61627 

One Microwave Plaza 
Cincinnati, Ohio 45296-0100 


© 1986 Cincinnati Microwave, Inc. 


Now... same-day shipping at no extra cost. 


Now See Your ГҮ 
In MultiVision. 


Introducing Digital Video Technology 
Now you can watch two live broadcasts on your TV at the same time! 
MultiVisionw introduces a whole new world of viewing possibilities 
with the MultiVision™ 3.1. This innovative video accessory allows you to 
project a second channel on any corner of your existing TV screen, for 
digital video technology at an affordable price. 


- 
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Remote Control with 
Video Switching 


With a touch of the remote, you can swap the inset 
and full-screen images, scan other channels or your 
VCR while watching your favorite show. You can 

freeze action, vary the size and placement of the inset, 
or eliminate it altogether. Multivision's» remote control 
allows switching capability from multiple external video 
sources. You can even electronically monitor any room in 
the house while watching TV by connecting a video camera 
to Multivisionw for step-saving peace of mind. 


Broadcast Stereo Sound on your TV 


The Multivision» 3.1 is compatible with any TV or monitor 
including projection TVs and can be used with a VCR, cable or 
satellite receiver. In addition to its simultaneous live-channel view- 
ing possibilities, MultiVision» receives and amplifies MTS stereo 
sound broadcasts through its two 139 cable-ready tuners. Simply 
hook up MultiVisionw to any TV set and stereo speakers and experi- 
ence true broadcast stereo sound. 


= For information or your nearest 
drill dealer call: 800-922-7477 


MULTIVISIOMN. 1751 Fox Drive, San Jose, CA 95131-2312 (408) 947-8877 


PRODUCTS, INC 


A Digital Video Technology Company 


All TV Pictures simulated and specifications subject to change without notice. ©1986 MultiVision Products, Inc. 
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“Say, Smokey—” 


Continued 


leak. ‘The check for Bim io.dliaking the: 


carburetor from side to side when the 


| engine is running. 


Well-oiled driveway 


I own a 1983 Ford Escort with a 
chronic oil leak, which Ford Motor Co. 
doesnt seem to know how to repair 
permanently. Every 2,000 to 3,000 
miles the engine starts to drip oil. 
When I return it to the dealer, they 
charge me $25 to replace the valve- 
cover gasket. This repair lasts for an- 
other 2,000 or 3,000 miles, then the 
leaking starts again. The dealer 
claims he doesnt know what causes 
the recurring leak. 

Stanley E. Salen, Olympia Fields, Ill. 


I suspect you have too much pressure 


inside the crankcase of the engine, and 
it's damaging the valve-cover gasket. 
First, have the crankcase pressure 
checked at road speeds under 
moderate-to-heavy acceleration. If it's 
above specs, perform a cylinder-leakage 
test to check for leaky piston rings. If 
the engine is in good condition, check 
the positive-crankcase-ventilation 
(PCV) system for correct venting. Also, 


| there are aftermarket gaskets available 


at performance parts stores that are 
stronger dnd will withstand more pres- 
sure than will the stock gaskets. 


Break-in oil 


In the January 1986 issue you made 


the remark (in Thirsty for Oil) that it | 
is a mistake to drain the break-in oil 


too early during a new vehicle's break- 


in period, warning that higher-than- | 


normal oil consumption could result. 
Could you please expound on when the 
original debris-laden factory oil should 
be changed"? 


| Bruce D. Ziegler, Minnetonka, Minn. 


The first oil-change time is listed in 
| the owner's manual. Don't second- 


guess it. A new engine requires the best 
possible lubrication during its first few 
thousand miles when the piston rings 
and all the other moving parts are seat- 
ing down against each other. Friction 
is at a maximum during this period. 
You can be sure that the original fill 
of oil the manufacturer puts in is es- 
pecially good for the job at hand. Re- 
member, break-in time is also warranty 
time, and you can be certain the car 
makers aren't going to gamble with 
their brand-new engines. 


Got а car problem? Send it to "Say, Smokey—,"’ POPULAR 


Science, 380 Madison Ave., New York, N.Y. 10017. All let- 
ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can- 


| not reply to letters not selected for publication. 


MASTER THE NEW ELECTRONICS WITH McGRAW-HILL’S 


The fast, easy and low cost way to 
meet the challenges of today’s 
electronic innovations. A unique 
learning series that’s as innovative as 
the circuitry it explains, as 
fascinating as the experiments you 
build and explore. 


From digital logic to the latest 
32-bit microprocessor, the McGraw- 


Hill Contemporary Electronics Series = sE n 


puts you into the electronic picture 
one easy step at a time. Fifteen 


unique Concept Modules, sent to you == 


one every 4-6 weeks, give you a 
handle on subjects like optoelec- 
tronics, robotics, integrated circuits, 
lasers, fiber optics and more. 

Each Concept Module goes 
right to the heart of the matter. 
You waste no time on extraneous 
material or outdated history. It’s a 
fast, efficient, and lively learning 
experience. ..a non-traditional 
approach to the most modern of 
subject matter. 


Unique Interactive Instruction 

With each module, you receive 
a McGraw-Hill Action Audio 
Cassette. Each tape is a dynamic 
discussion that drives home the key 
facts about the subject. Your learning 


With your first 
module, you 
get this 
solderless \ 
breadboarding \ 
system. You'll 
use it through- 
out the series to 
build elec- 
tronic circuits 
ing 


concepts 
to life. 


experience is reinforced through 
interaction with vividly illustrated 
text, audio cassettes, and actual 
electronic experiments. Indexed 
binders preserve backup material, 
notes, and tapes for convenient 
referral. 


Сарала 


Perform 
Experiments 
in Contemporary Electronics 
Throughout your series, lab- 
oratory experiments reinforce every 
significant point. This 
essential experience 
,. dynamic, hands-on 
demonstrations of ر‎ 
theory in practice... — | — S: 
will help you master | 
principles that apply all | - = 
the way up to tomorrow's · 
latest VLSI (Very Large 
Scale Integrated) circuitry. 
In your very first module, you'll 
use integrated circuits to build a digital 
oscillator, verifying its operation with 
a light emitting diode (LED). You'll 
learn to identify passive and active 
components, understand concepts 
common to all electronic circuits. 


For Anyone Interested in Electronics 
The Contemporary Electronics 
Series is designed for anyone from 
hobbyist to professional. It's for you 
if you're looking for new fields of 
interest...if you're a teacher who 


== 


e | wants 
an update in con- 
temporary circuits. ..a 
manager or supervisor in an electronics 
plant...a doctor, an engineer, a chemist 
who finds electronics playing an 
increasingly important role in your 
work. It's even for electronics engineers 
or technicians who feel their training 
needs freshening up. It's the quickest, 

2 most convenient, 
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|  . expensive way to 
Er doit. And the 


9 & - only one that gives 
2» 4 | you hands-on 
—-o —— experience. 
15-Day No-Risk Trial 
To order your first module 
without risk, send the card today. 
Examine it for 15 days under the 
terms of the order form and see how 
the Contemporary Electronics Series 
gets you into today's electronics. 
If card has been used, write us for 
ordering information. 


McGraw-Hill 

Continuing Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
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VW Fox: bak: box? A — car, it 
won't win many styling awards. Sur- 
prises come in its details: Diagonal seat 
belts, for example, have two mounting 
points for different-size drivers. Inte- 
rior (below) is no-nonsense VW. 


VOLKSWAGEN FOX 


Downshifting on a particularly steep, twisting uphill turn, 
I caught the true spirit of Volkswagen's new Fox. Hitting 
third revved up the engine, and the car easily pulled the 
grade. But the long overdrive fourth gear—a throwback 
in the midst of today's close-ratio gearboxes— gave it all 
away. This was a Beetle going backward. The air-cooled 
engine was gone and the Fox's engine was pulling the 
front wheels rather than pushing the stern. But the spirit 
was there. 

A glance under the hood confirms the spiritual reincar- 
nation. With most front-drives today locating the engine 
sideways, the Fox's power plant points at right angles to 
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` FROM м BRAZIL... | 3 
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the front axle—just like the old rear-engine Beetle. Flip- 
ping through a service manual, І found more evidence to 
support my theory. The simplified brake system hasn't 
enough pieces to fill up a page with pictures, so they float 
around in white space. Instructions are happy-simple. Sam- 
ple: “Clutch adjustment is accomplished by moving the 
adjusting nut at the transmission end of the clutch cable” 
—with more big pictures. It reminds me of the Beetle's 
20-minute engine change. 

But those who remember the Beetle’s doggish perfor- 
mance and droning noise are likely to be pleasantly sur- 
prised by the approach VW takes to economy today. The 
Fox’s 1.8-liter engine is the same one used in the Golf, 
albeit down four horsepower. Sticking with electronic fuel 
injection rather than economizing with a carburetor helps 
make the Fox the most powerful car in its class. 

The Fox retains the precise feel and handling of larger 
VW models. The suspension is VW basic, with MacPher- 
son struts in front and a twisting axle in the rear. The 
latter produces a semi-independent rear suspension that 
works well under most conditions. Brakes are solid discs 
in front, drums in the rear—again, VW basic. Power is 
more than adequate, and the aforementioned gear ratios 
keep engine noise nearly inaudible on the highway. My 
major criticism is the relatively slow-ratio steering. 

VW assembles the Fox in Brazil, using drive-line com- 
ponents built in West Germany. Initially, there will be two- 
and four-door sedans, followed by a two-door station wagon. 
At present, the Fox is offered only with a four-speed man- 
ual transmission; a five-speed manual and an automatic 
are in the works. 

The Fox is VW's first serious effort in 13 years to re- 
claim its niche in the economy-car market. With a base 
price starting at about $5,700 for the two-door model, the 
Fox, while not the lowest-priced car in the U.S., comes 
awfully close.—Dan McCosh 
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KOREA... B 


THE BASICS 


PONTIAC LeMANS 


Designed in Germany, built in Korea, and sold in the U.S 
with a French nameplate, the Pontiac LeMans has about 
as mixed a heritage as a car can get. LeMans's parents 
are an unlikely duo: General Motors' West German sub- 
sidiary, Adam Opel AG, designed it (and sells it in Eu- 
rope as the Kadett); GM Korean partner Daewoo builds it 
in a new $425 million factory near Seoul with 95-percent 
Korean content. Yet after a test drive, my overwhelming 
impression was of the car's German origin. Perhaps it was 
the instrument panel's easy-to-read analog gauges and cen- 
ter console, all strongly reminiscent of BMW. Or the ex- 
cellent bucket seats covered in high-quality cloth. Or the 
fact that LeMans will cruise at extra-legal speeds qui- 
etly and apparently effortlessly. But confront a hill, and 
you'll be downshifting quickly to maintain forward mo- 
mentum. Fortunately, the German-made five-speed trans- 
mission is easy to shift, with little notchiness. 

A transversely mounted 1.6-liter engine with throttle- 
body fuel injection drives LeMans’s front wheels. Pontiac 
has chosen a “level two" suspension for LeMans—a com- 
promise between soft and firm. 

And the price for this new contender in the small-car 
arena? “We have not set the price, and we won't for a 
while," says Mike Losh, Pontiac's youthful general man- 
ager. “We've had a dynamic situation in small-car pric- 
ing. The Japanese have escalated their prices dramatically 
in the last twelve months. And we've seen some new low- 
cost entries in the subcompact area, notably the Hyundai." 
Losh adds that LeMans will not go on sale until May or 
June of 1987 (as an '88 model). "If we were going to price 
it today," he says, “we'd slot it midway between the 1000 
[base price, $5,959] and the Sunbird [base price, $7,999]. 
That, a Pontiac insider told me, translates into about a 
$6,500 sticker.—R ichard Stepler 


Pontiac LeMans: Aero front end and 
bulging fenders give it a more muscu- 
lar appearance. Optional roof rack in- 
stalls in strips in roof. SE-model bucket 
seats (below) give firm support in Eu- 
ropean tradition. Crank adjusts height. 


HOW THEY COMPARE 
йа ы А сї + ъ= {|| = ШЕР? ЕТ! Fox 4 темава | | 


Wheelbase (іп. ) 

Overall length lin.) 

Overall width (in.) 

Overall height (in.) 

Trunk volume (cu.ft.) j 

Fuel tank (gal.) 12.4 

Engine type In-line 4 In-line 4 
Displacement (liters) 1.8 B 


Induction EFI | TBI 


81 @ 5,500 
93 (m 3,250 
4-speed manual 
Disc-drum 
2,190 

$5,700 

11.5 

26/30 


74 (v 5,200 
88 @ 3,400 
5-speed manual 


Net hp @ rpm 

Net torque (Ibs.-ft.) œw rpm 
Transmission 

Brakes (front-rear) 

Curb weight (Ibs.) 

Base price (est.) 
Performance” 0—60 (sec.) 
Fuel economy” (city/highway) 


*Manufacturers' data, '*EPA estimates | 
FEBRUARY 1987 | 39 


CRUTCHFIELD 


You'll find the most helpful shopping infor- | 
mation in the 108 page Crutchfield catalog. 


FREE 


Stereo & Video 


Catalog 


Refer to the Crutchfield catalog 
before buyin 
home stereo, or video product: 


9 108 pages of helpful articles, consumer 


tips, charts, and installation guides. 


g your next car stereo, 


* Color photos, complete descriptions and | 


technical specifications on hundreds of 


the NE brand name products. 


You get more value shopping 
Сти field: 


® Toll-free product advice, ordering, and 


customer service. 

24 hour shipping. 

Absolute satisfaction guaranteed. 
Full 30-day return privileges. 


Teac, Akai, Advent, Jensen, Clarion, 
Concord, Sherwood, Canon, Infinity 
and many more! 


ЦЕ cc рти c 


Call or send this coupon 
now for your FREE Catalog 


1 800- 336-5566 | 


In Virginia, call 800-552-3961 


{ Магпе 

Address Apt. P" 
| city State Zip 

К КЫ АНН er en 

i Year Make Model 
i Your car: 

2nd car: 


| CRUICHFIELD ! | 


1 Crutchfield Park, Dept PS, Charlottesville, VA 22906 | 
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Discount prices on Sony, Pioneer, JVC, 


Caseless-cartridge rifle 


G11 assault rifle has a 21-in. barrel 
but short (27 in.) overall length. Fifty 
square caseless cartridges (inset) are 


A new German army assault rifle fires 
cartridges with no shell cases. Heck- 
ler & Koch, the West German manu- 
facturer of the G11 4.7-mm rifle, says 
the weapon offers important advan- 
tages: With no opening needed for 
shell ejection, a watertight seal keeps 
out sand, mud, and other battlefield 
gun-jammers. The unusual design also 


| results in dramatically increased fir- 


ing rates, and it provides greater ac- 
curacy, among other benefits, says the 
company. 

To form ammunition without a 
metal case, the explosive charge and 
a binder are molded under pressure 
into a solid square block. Both the ig- 
niter and bullet are pressed with the 
block. The caseless cartridge elimi- 
nates the costly material and ma- 
chining necessary with metal-shell 
ammunition. Because the cartridges 
are lighter, transportation costs are re- 
duced, and soldiers can move more 
easily in the field. 

The G11 has a unique rotary-breech 
cylinder with a square-section cham- 
ber. An ammunition magazine is par- 
allel to the barrel, and each round 
feeds downward into the upturned 
chamber. The cylinder then flips 90 
degrees clockwise to align the car- 
tridge with the barrel and simulta- 
neously close the breech. Then the 
firing pin ignites the charge, and the 
cylinder rotates another quarter-turn 
to present the now-empty chamber to 
the next round. 

Gas pressure tapped from the bar- 
rel operates the cylinder, and the 


in a magazine over the barrel. Car- 
tridges feed downward into a vertical 
chamber that rotates for firing. 
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continuous rotary motion allows a 
rapid rate of fire. Because one shot at 
a target 3,000 feet away may be off 
by three feet due to an aiming error, 
a brief burst is often needed. With the 
G11, there’s a better chance of hitting 
a target because during a burst of fire 
there’s barely time for recoil and rifle 
movement between shots. Dense mag- 
azine shell packing is made possible 
by the space-saving cartridge shape. 

With no need for a reciprocating 
bolt, a compact, easily maneuvered 
rifle is possible; the G11's barrel ex- 
tends through most of the rifle length. 
—David Scott 


DECK YOUR HOUSE. 
From one of the nation’s leading publishers of home improve- 
ment books, heres all the information you need to design and 
build your own deck or patio. Diagrams, color photographs, 
illustrations and specification pne take you through the 
procedure painlessly, and provide easy reference throughout 
the job.You not only get fundamental information, ORTHO 
gors you all the options available for each task or project. 
eres a way to add equity to your house, increase your living 
space and acquire satisfying and useful skills.With ORTHO, 
you can improve your house and yourself at the same time. 
Copyright © 1986 Chevron Chemical Со All rights reserved, 
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SHEET METAL SANDWICHED 
BETWEEN SCAFFOLD SUPPORTS 


UP-DOWN 
CONTROL 
SWITCHES 


ALUMINUM BAR STOCK 
(SAFETY-RAILING 
SUPPORT) 


BATTERY 


SUPERWINCH 
(MODEL ATV 750) 


THROUGH 14" X 4" X 8" 
STEEL REINFORCING PLATE ON 
UNDERSIDE OF PLATFORM 


2X4SUBFRAME- . 
LAG-BOLTED AT ALL JOINTS 


BAR STOCK ~~ 
CARRIED UNDER - - 
SUBFRAME AND LAG-BOLTED * 
I designed and built the power scaffold diagramed above to 
help me shingle the upper-story walls of my two-story 
house. With the scaffold, I could start with the bottom 
course of shingles and work my way up with pushbutton 
ease. The scaffold provides a sturdy platform, and since it 
gives a much broader reach than a ladder, I don't have to 
change its position so often. It would also be useful when 
doing a sizable paint job, or changing screens and storm 
windows on an upper story. 

Power comes from a 12-volt battery; two winches raise 
and lower the rig. One caution: The winch cables must be 
attached to strong, secure anchors. —F. E. Bensen Jr. 
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Snug as a rug їп а Bug 


At first I could ignore them: a rattle here...a squeak 
there... апа every once in a while, a groan from the back 
seat. But as my car got older, those occasional random 
noises grew to a cacophony of unwanted sound effects. My 
cure: I stuffed every nook and cranny in my car with pieces 
of carpet padding. 

Dont laugh. I know there are anti-squeak sprays and lu- 
bricants available. But they don't work in all areas, and to 
use them you must know the source of the noise. I learned 
that in many cases, especially when plastic rubs plastic 
to produce high-frequency squeals that echo through the 
car, finding a particular sound can become your life's work. 

The padding material eliminates noise in a variety of 
ways—and you dont have to know the exact source. For 
example, squeezed between the upper and lower sections 
of the car's center console, it prevents the plastic sections 
from touching. Goodbye, squeaks. Stuffed inside the in- 
strument panel, it becomes a cushion that prevents any 
movement of wires, cables, or displays. Goodbye, rattles. 
And liberally shoved, tugged, and pushed into any of the 
cars open cavities, like kick panels, interior walls, and 
the jack compartment, it becomes a sound absorber. Not 
only did it eliminate the groans, but road noise was lower. 

The padding is available from any carpet dealer, but 
tell him your intentions before you buy. Hell give you a 
strange look, but hell also give you material that's de- 
signed specifically for sound absorption. 

Price? About $1 to $6 a square yard, depending on the 
quality of the padding material you buy—if you buy it. A 
cooperative dealer might offer you scraps left over from 
installation jobs.— William J. Hawkins 
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ORTHO — the emerging leader 
in the field—has the kind of 
information you need for every 
kind of outdoor home improve- 
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We'll pay you to take 
the most exciting classes anywhere. 


You'll learn electronics, avionics, aircraft 
maintenance, health care sciences, man- 
agement or logistics—the Air Force will 
train you in опе of more than 200 technical 
specialties America needs today. 

You'll get hands-on experience with the 
latest equipment, and we'll pay 75% of your 
tuition for off-duty college courses, to get 
you even further. 


Whatever your goals, the Air Force will 
equip you with the skills to get where you 
want to be. 

If you're looking seriously into your 
future, Aim High to a future in the Air Force. 
Visit your Air Force recruiter today or call 
toll-free 1-800-423-USAF 
(in California 
1-800-232-USAF). amm 
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An uncomplicated sewage treatment system uses ponds filled 
with plants that thrive on waste water. After flowing 50 
feet in 36 hours, the dirty water sparkles again. 


By ROBERT STAYTON 


watched the murky gray sewage 
water pour into a long pond that 
stretched through dry scrub brush 
near San Diego Stadium. The pond 
was covered from edge to edge with a 
thick mat of lush green aquatic plants. 
The water I saw emerge at the other 
end of the pond was sparkling clear 
and odorless, signaling a potential rev- 
olution in sewage treatment. 

Six quarter-acre ponds in San Diego, 
Calif., make up the city’s new $2 mil- 
lion pilot treatment plant, where float- 
ing water hyacinth plants clean up 
sewage. The project's ultimate goal is 
converting sewage into useful plant 
products and drinking water. “But for 
now, we want a low-tech sewage treat- 
ment system that is cheaper and eas- 
ier to maintain than conventional 
methods," says project engineer Frank 
Maitski. 

Conventional sewage treatment has 
two steps: primary and secondary. Pri- 


mary treatment removes solids using 
settling tanks and filters. Secondary 
treatment removes dissolved organic 
matter using bacteria. But to main- 
tain the bacterial balance, the second- 
ary vats must be stirred, heated, and 
aerated, all of which consumes expen- 
sive energy. 

San Diego borrowed from NASA the 
idea of using plants such as water hy- 
acinths that can maintain the balance 
with no heating and little aeration. 
"Bacteria living on thousands of tiny 
root hairs break down the dissolved 
organic matter into fragments the 
plants can readily absorb," says Dr. 
Bill Wolverton, NASA's water hyacinth 
expert at the National Space Technol- 
ogy Laboratory in Mississippi. 

Water hyacinths have another essen- 
tial trait: They survive in heavily pol- 
luted water. “The hyacinth’s favorite 
place to grow is in raw sewage,” says 
Wolverton. “Throw it in a sewage la- 
goon that is cruddy and yucky, and it 
will thrive.” Thrive is perhaps an un- 
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Waste water flows through long ponds 
filled with sewage-hungry water hya- 
cinths at San Diego’s treatment facility. 
Each floating plant (inset) dangles a 
thick mass of roots that resembles 
a bottle-cleaning brush. Schools of 
silvery Gambusia affinis, or mosquito 
fish, keep insects in check. 


derstatement. Every two weeks the 
operating crews scoop out half the 
plants; within two weeks the ponds are 
completely covered again. Currently 
the harvested plants are dumped in 
the city landfill, but research is un- 
derway to find ways to convert them 
to fertilizer, paper, or cattle feed. 

Do the plants clean up sewage as 
effectively as does conventional treat- 
ment? Maitski showed me printouts 
of the daily measurements of BOD, or 
biological oxygen demand, which is a 
measure of organic-matter content. 
The sewage going into the ponds av- 
eraged 158 milligrams per liter; the 
Environmental Protection Agency 
(EPA) allows a maximum of 30 after 
secondary treatment. The water com- 
ing out at the other end, after 36 
hours in the pond, had only 11. Water 
hyacinths also remove toxic organic 
chemicals and heavy metals, which 
conventional treatment methods don't 
touch. 


Continued 
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The resulting water is clean enough 
to use for landscape irrigation along 
California highways. After additional 


| | filtering and sterilization, San Diego 

| | officials hope to recycle it into drink- 

ee ing water. That step needs several 

years of scrutiny by scientists and 

| | health officials before it can be deemed 

UN | safe. “We have to be sensitive to the 
"s public's perception of how safe it is, 


no matter what scientists say," Maitski 
observes. He points out, though, that 
many cities can legally dump second- 
ө ary-treated water into rivers that 
serve as drinking water sources for cit- 
ies downstream. | 

But these ponds, built with ап ЕРА 
grant, can treat only 300,000 gallons 
of water per day, a small fraction of 
San Diego's average of 150 million gal- 
lons per day. Although the city has 
lined up funds to build another facil- 
ity three times as big, high land costs 
may prevent San Diego from treating 
all its sewage this way. But Maitski 
thinks the system could meet the 
needs of smaller towns. For example, 
NASA's lab in Mississippi has treated 
its own sewage for 11 years with a 
water hyacinth pond. A warm climate 
is required, though, because water hy- 
acinths cannot stand frost. 

The ponds still face one major prob- 
lem: mosquitoes. "The slow-moving 
water, protected from wind and rich 
in nutrients, can breed incredible 
numbers of mosquitoes," says public 
health biologist Barbara Wilson. Keep- 
ing a mosquito source is illegal in San 
Diego, so the facility's operators have 
introduced Gambusia affinis—rela- 
tives of the familiar guppy that are 
better known as mosquito fish—to eat 
the larvae. For reasons not yet known, 
the tiny fish dont survive long in the 
ponds. The city is bringing in a fish 
specialist to find out why. The ponds 
support other kinds of aquatic life, too, 
including snails, frogs, and a lone tur- 
tle named Myrtle that has resided in 

_ various experimental treatment ponds 
for the past five years. 

Life support is the reason that 
NASA keeps tabs on the San Diego 
facilitys progress. The space agency 
is looking at green plants to filter sew- 

Ыы pee ee ee ee س س‎ ------- 4 age, generate breathable oxygen on 
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100 page Color Catalog Package. ORDER TODAY 
many new home down 


| к for just $7.00. Unconditionally Guaranteed or | century, and purify air [PS, Aug. '86]. 
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Another one of the unexpected delights you'll find 
on a South Carolina vacation. From the world's biggest 
peach (it’s really a water tower) to beaches that'll 
take your breath away. From historic battlefields to 
outlet shopping malls. Peach cobbler to cobblestone 
streets. Send for our free 72-page, full-color Vacation 
Guide—and don't miss page 68! 
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Smiling faces. Beautiful places. 
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can even earn your Associate in 
Applied Science Degree in Elec- 
tronics Engineering Technology. Of 
course, you set your own pace, and, 
if you ever have questions or 
problems, our instructors are only 

a toll-free phone call away. 


he first step 
is yours. 


‘To find out more, mail in the 

coupon below. Or, if you prefer, 

ы owl aes TST call toll-free 1-800-321-2155 
B. Wiig —_ И (in Ohio, 1-800-523-9109). 

чам. — Well send you а copy of CIE's 

| school catalog and a complete 

| package of enrollment information. 

For your convenience, well try to 


CIE MAKES THE WORLD тона 
OF ELECTRONICS YOURS. 


Today's world is the world of elec- 4K RAM Mitcroprocessor Training 
tronics. But to be a part of it, you Laboratory, for example, trains you to 
need the right kind of training, the work with a broad range of com- 
kind you get from CIE, the kind that puters in a way that working with a 
can take you to a fast growing career single, stock computer simply cant. 

in business, medicine, science, 


government, кше» rsonaliz ad 

communications, and more. training. 

cialized You learn best with flexible 

ytraining. training, so we let you choose from 
You learn best from a specialist, a broad range of courses. You start 
and that’s CIE. We're the leader with what you know, a little or a 
in teaching electronics through lot, and you go wherever you want, 
independent study, we teach only as far as you want. With CIE, you 
electronics and we've been doing pe a ae e ee ae 


it for over 50 years. You can put 
that experience to work for you 
just like more than 25,000 CIE 
students are currently doing 

all around the world. 


C i | Cleveland Institute of Electronics 


1776 East 17th St., Cleveland, Ohio 44114 


YES! I want to get started. Send me my CIE school catalog including details about 
the Associate Degree Program. I am most interested in: 


|_| computer repair ÛJ television/high fidelity service 
LI telecommunications [ ] medical electronics 
actical |_| robotics/automation LI broadcast engineering 
training. чаш 
You learn best with practical training, 
so CIE’s Auto-Programmed® lessons ee 
are designed to take you step-by-step, Су State Рр. 
principle-by-principle. You also get Age Area Code/Phone No. 


valuable hands-on experience at every 
stage with sophisticated electronics 
tools CIE-designed for teaching. Our 


Check box for G.I. Bulletin on Educational Benefits AV? 
C] Veteran [J Active Duty MAIL TODAY! 
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The Quality Alternative to 


High-Cost Inflatable Boats! 


Just one of 


Why pay $600, $1000 or more for an inflatable 
boat? Sea Eagle inflatable boats last for years, 
go almost anywhere and cost as little as $60. 
Canoes, dinghies, motorboats for fishing, camp- 
ing, river running, skin-diving and much, much 
more. Write or phone for 


e FREE COLOR CATALOG! 


A dion of Harnson-Hoge Indusines, Inc 
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New 


Start your own business or build 
your own beautiful home, or both — 
with Tri-Steel. 


INTRODUCING: Several distinctly 


different investment opportunities, 
beginning at only $2,950.00 ! 


Whether you are an eager beginner 
or a seasoned professional builder— 


Tri-Steel has a program for you. 


Our steel frame homes offer: 
• Super energy efficiency (R-30) 
* Hundreds of popular A bes 
* Fast, simple construction 
* Low exterior maintenance 
• Clearspan interior flexibility 
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Tri-Steel 
Structures 
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Our new 
Sea Eagle 8H 
with improved 
* 6-point motormount 

* Holds 4 adults/950 Ibs. 
* 3 hp capacity 

• Can be rowed, motored 
or sailed 


Phone: 516-724-8900 
8:30 AM—4:30 PM, Mon.—Fri., EST 


Sea Eagle, Dept. PS72B 
P.O. Box 944, Smithtown, NY 11787 


C] Send me FREE color catalog! 
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Investment Programs 


Be your own boss! It's easy with: 


* Low capital investment programs 


* No inventory requirement 

• Sales aids & video tapes 

* Full training & support 

• Financial guidance & assistance 
e Construction assistance 

e Substantial discounts on homes 
* Unrestricted sales territories 


Own you own successful 
Tri-Steel Distributorhip! 
Cal! today for more inform- 
ation: 1-800-433-5553 or 
1-800-433-5555. In Texas 
call 1-800-772-5909. 
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On a quiet street in San Jose, Calif., 
a black 1974 Fiat stands parked in a 
tree-shaded driveway. Under its hood 
is an array of red-and-white batteries 
with interconnecting cables. A large 
yellow sign across the car’s rear end 
reads ELECTRIC. 

Inventor Saied Motaei opens the 
filler-cap door on the side of the car; 
inside theres a 220-volt receptacle. 
“This is where I hook it up to house- 
hold current to charge the batteries,” 
he explains. Motaei has driven the car 
over a measured distance of 230 
miles—a record for regular cars 
converted to electric power. 

A simple improvement he built into 


| the electric Fiat promises to make 


quiet-running electric vehicles more 
practical for city use or commuting. 
The system works by recirculating the 
electrolytic fluid in the batteries to 
keep them working longer. Small elec- 
tric pumps draw fluid off at the bot- 
tom of each battery and then pump it 
back in at the top. 

standard batteries, by comparison, 
only make effective use of the part of 
the fluid that is close to their lead 
plates. Motaei’s recirculation system 
allows the batteries to use all their 
fluid, and cuts recharging time from 
nine hours to five. 

I ride shotgun as he takes his cre- 
ation out for a spin. A low whine em- 
anates from the 20-horsepower electric 
motor. The car accelerates briskly on 
city streets, then joins the freeway 
traffic. “It goes up to 75 miles per 
hour,” Motaei says. Driving up a short, 
steep hill, the car slows noticeably. 
He explains that a punchier 40- 
horsepower motor could easily be in- 
stalled, with only a slight reduction 
in driving range. 

The experimental car also has a re- 


| generative braking system that turns 


the motor into a generator that pumps 
electricity back into the batteries. Ear- 


lier inventors had made such brakes 
| work only above 30 mph; Motaei's is 


effective down to 5 mph. Using this 
system, he set a 165-mile record in 
1984. In 1985, by recirculating the 
battery acid and going to a larger bat- 
tery pack, he covered 213 miles. After 
further refinements, he set the cur- 
rent record of 230 miles. The nearest 
competitor went only 127 miles. 

Motaei uses his car for commuting 
to his job some 20 miles away. The cost 
of operating it? “One and a half to two 
cents a mile," he replies. "The batter- 
ies occasionally will need replacing, 
but the motor will last for years.”— 
Т, A. Heppenheimer 


"The Dawn of a New Era in Transportation 
May Be Closer Than You Think!’’ 


Michael W. Moshier 


(\ AURORA 400 VTOL AIRCRAFT К 


Take Off and Land Almost Anywhere. 
Cruise 225 MPH Above Daily Traffic. 


IMPREGNATED 


INSITUTUBE Now in development, the first practical, vertical take-off and landing 


(VTOL) vehicle featuring the following design benefits for everyday per- 
sonal and commercial use: 
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Beneath its streets, St. Louis, Mo., was 


in ruins three years ago. Sewage acids | 


had reduced some concrete pipes to 
earth-lined tunnels. Civil War-era 
brick sewers were also ripe for cave- 
ins. One cure, slip-lining the egg- 
shaped sewers with circular pipes, 
would have restricted their carrying 
capacity. Instead, the city began in- 
stalling hardened fabric tubes made 
by Insituform of North America (Mem- 
phis, Tenn.). 

Insituform tailors a polyester felt 
sleeve, impregnated with a heat-sen- 


sitive resin, to the damaged pipe. | 


Workers attach one end of the flexible 


sleeve to the bottom of an inversion . 
tube lowered into a manhole. When | 


they fill the inversion tube with water, 


the pressure pushes the Insitutube | 


through the old pipe and turns it 
inside out. Later, water circulated 
through a boiler cures the resin and 
changes the sleeve into a hard, seam- 
less plastic pipe. 

Insitutube requires little, if any, 
traffic-disrupting excavation, so repair 


costs may be lower than replacing the | 


pipe.—Dawn Stover 


QUIET OPERATION—The Aurora air- 
craft's unique fluidic propulsion system, 
combined with state-of-the-art gas tur- 
bine technology, generates extremely 
low acoustical and IR signatures. 


EFFICIENT—While having true vertical 
take-off and landing capability, the 
Aurora aircraft exhibits very favorable 
fuel economics of up to 30 PMPG 
(passenger miles per gallon). 


MULTI-FUELED—Having no octane or 
cetane requirements, the Aurora air- 
craft's turbine engine can easily and effi- 


ciently use a variety of inexpensive and 


readily available fuels. 


SAFE, EASY TO FLY—Automatic at- 
titude stabilization and a redundant 
computerized control system make fly- 
ing the Aurora aircraft very simple . . . 
even for the inexperienced pilot. 


COMPACT —Only slightly larger than a 
full-sized automobile, the four passen- 
ger Aurora aircraft can take-off and land 
almost anywhere, making small, con- 
fined areas easily accessible. 


MECHANICALLY SIMPLE—With the 
exception of its small, FAA certified tur- 
bofan engine, the Aurora aircraft has no 
moving parts in its propulsion system 
avoiding unreliable components such 


as propellers, clutches and transmis- 
sions. 


MOSHIER TECHNOLOGIES CORPORATION's current VTOL Aircraft Development 
Report is now available. The report is a comprehensive (47 pages, bound) presentation in- 
cluding a history of VTOL aircraft, the Aurora aircraft development evolution and schedule, 
product description, marketing considerations, and more. The report has been written in 
terms a nonengineer can easily understand, yet provides a thorough discussion of the air- 
craft's technology and operational characteristics. 


If you are intrigued by the concept of a small VTOL 
aircraft, or have more than a passing interest in new 
and innovative aircraft design, we would like to hear 
from you. Learn more about this exciting new con- 
cept and participate in the Aurora aircraft marketing 
survey. To receive the comprehensive 47 page 
development report, color photograph and mar- 
keting questionnaire, please send $37.00 check 
or money order in U.S. funds only ($45.00 out- 
side USA) to Director of Marketing, MOSHIER * т: SURE TH 
TECHNOLOGIES CORPORATION, 599-А Fairchild ^ anyone wishing to keep abreast of tne latest in 
Drive, Dept. PS287, Mountain View, California “ТОС aircraft technology. 


! Michael W. Moshier, CEO 
94043. Satisfaction Guaranteed. Moshier Technologies Corporation 


SSSVIOSHIER 
~ =~ Technologies Corporation 


An Equal Opportunity Employer ©1987 Moshier Technologies Corporation 
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BY DAWN STOVER 
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Prestige саг 
In Italy, Bertone is building 


Volvo's most exclusive auto 
yet. The 780 has leather 
seats, beechwood interior 
panels, stainless-steel mold- 
ings, and a roof hatch. A U.S. 
model will have a V6 gaso- 
line engine and automatic 
transmission. The price in the 
U.S. will be about $35,000. 


Tandem trusses 


Triangular configurations in 
the “space frame" of the 
Pedersen tandem ($1,500) 
help distribute weight and 
reduce road shock. A Dan- 
ish engineer designed the 
original one-seater in the 
late 1800s. Copenhagen 
Pedersen, 223 W. Jackson 
Blvd., Chicago, Ill. 60606. 
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TT 
Ai-home banking 


Drop in a coin, and this 
electronic bank flashes the 
amount of your deposit. 
Then it computes your sav- 
ings and shows the new 
total. After 10 sec., Coinpu- 
ter displays the time. From 
Cherrywood (4259 Wenz Ct., 
Dayton, Ohio 45405), it's $28, 
including shipping. 


Мо 81-mph maglev train 


High Speed Surface Trans- 
port (HSST) coaches are 
buoyed by magnetic levita- 
tion and propelled by linear 
motors. The first commercial 
version, the HSST-100, will 
cruise the city of Asahikawa. 
Its maker, Japan Air Lines, 
claims the cost will be 10% 
of a new subway system's. 


U-drive-it 


Sweep a credit card through 
the magnetic reader on this 
electric taxi, and get 15 min. 
around town for about $2.25. 
Monte Carlo now has a fleet 
of 12 battery-powered two- 
seaters and three recharg- 
ing stations. Made by City 
Wheels, 16 Berkeley St., Lon- 
don МІХ 5AE, England. 


Three-legged rig » | 


Built by Heerema Engineer- 
ing in Holland, the Tripod 
Tower Platform needs only 
half the steel of a normal oil 
structure and offers less re- 
sistance to waves. Topped 
by a helipad, it supports 151 
tons, is reusable, and can be 
lowered over a pre-drilled 
well in 88 ft. of water. 


> 

Ski sling 

Park your skis beside the 
trail for a rest, or set up your 
own chair when you can’t 
find aseat atthe lodge. Choui- 
nard’s Mountain Lounger 
loops over ski tips and pole. 
It’s made from rip-stop ny- 
lon and weighs 3 oz. From 
L. L. Bean, Freeport, Maine 
04033, it’s $15. 


4р 
Splashy watch 


Water Watch runs on water, 
soda, or beer that seeps in 
through small holes in its 
case, immersing copper and 
zinc foils to set up a tiny 
electric current. It's sold in 
department and specialty 
stores for $20 to $30. Ventu- 
Research, 1539 Vanderbilt 
Dr., El Paso, Texas 79935. 


The cellular LCD-panel 
Technophone is 7 by 3 by 1 
in. and weighs 18.5 oz. It 
connects to a modem or car. 
The phone gives access to 
cost-of-call data and scratch- 
pad memory during calls. 
Technophone Ltd., 48-54 
Goldsworth Rd., Woking, 
Surrey GU21 1LE, England. 


4 Brazilian turboprop 


A 19-passenger airplane 
with twin turboprop engines 
being developed by Brazil’s 
Embraer is scheduled for 
operation in the early 1990s. 
The EMB-123 is based on a 
shortened Brasilia fuselage, 
but the props are in the rear. 
The pressurized plane will 
cruise at 340 knots. 
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What's New 
in Photography 


BY ARTHUR FISHER 


Point-and-shoot 
35-mm SLR 


An unusual hybrid, the 
Olympus OM-77AF com- 
bines much of the simplic- 
ity of completely automatic 
point-and-shoot cameras 
with the lens interchange- 
ability of the traditional 35- 
mm single-lens reflex. And it 
is unique among SLRs in 
providing a built-in pop-up 
flash—in an optional grip. 
Features include autofocus, 
auto loading and rewind, 
programmed auto exposure, 
and auto DX film-speed set- 
ting. There are LCD informa- 
tion displays and a unique 
built-in illuminator for auto- 
focusing in low light. Body 
with the standard grip (at 
right, top): $440; with the pop- 
up flash grip (right): $475. 


Autofocus flash 


Dedicated for use with the 
Minolta Maxxum 5000, 7000, 
and 9000, and Nikon 2020 
autofocus SLRs, the Vivitar 
636AF auto-exposure elec- 
tronic flash has an illumina- 
tor beam that lets you auto- 
focus in total darkness on 
subjects up to 33 ft. away. 
Price: $180. 
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4 Enlarging aids 


Designed by Pulitzer Prize- 
winning photographer Mi- 
chael Coers, EnlargerMate 
dodging and burning tools 
help the darkroom printer 
lighten and darken. Color 
kit shown is $48; B&W kit, 
$40. The Saunders Group, 67 
Deep Rock Rd., Rochester, 
N.Y. 14624. 


a. 
Bifocal 40/70 


The Canon Sure Shot Tele 
adds the choice of two focal 
lengths—40-mm or 70-mm— 
to the full-auto features of 
its Sure Shot line of lens- 
shutter 35-mm cameras. Two 
unusual extras: a soft filter 
and two-stop backlight ex- 
posure compensation. $350. 


If you've got the drive to 
start your own business, 
got the training 


Two Top-Paying Opportunity 


Fields Wide Open for 
Trained Specialists 


Everybody wants to get ahead, but most 
people don't know where to start. Now, NRI 
not only shows you the opportunities for good 


money, advancement, even a business of 


your own, but gives you the skills you need @y 


to get there. No night school, no need to 
quit your job until you're ready to make 
your move. NRI trains you right at home 
in your spare time. 
No Experience Needed 

NRI starts you with the basics, then 
builds your knowledge and skill a step 
at a time, all the while adding practical 
know-how through hands-on training. You 
even get tools you'll need in the business. 
Over a million and a half students have 
trained the NRI way since 1914. 


Learn Building Construction 


and Remodeling 

Get the know-how you need to 
become a foreman, supervisor, or contrac- 
tor yourself with NRI's Building Construc- 
tion course. Housing starts are up, and that 
means big profits waiting for successful 
builders. Over 18 million families will be 
buying new homes in the next 10 years 
alone. 


Includes Plans for an 
Energy-Efficient Home 

Using actual plans for a highly market- 
able, energy-efficient home, you learn how 
to plan and supervise its entire construction. 
You actually frame the house in miniature 
and construct a framing section in full scale. 
You're even given the opportunity to attend 
an industry-acclaimed owner /builder 
seminar led by expert builders. 


Over 100 Hands-On Training 
Projects 


NRI's easy-to-digest lessons and 
projects teach you the skills and profes- 
sional secrets of carpentry, masonry, roof- 
ing, even wiring and plumbing. You'll end 
up with the know-how to deal with all the 
building trades, the skill to handle part or 
all of the job yourself. You'll be ready to 
move up in the lucrative building industry 
or simply move up to the home of your 
dreams—and save 10% to 50% by building 
it yourself. Check into building construction 
as your opportunity field. Fill out and mail 
the coupon today. 


Pg 
re 


pick up extra income in your spare time, 
even start a business of your own. 
You're ready to jump right in because 
NRI includes the tools you need. . . 
system analyzer, leak detector, tub- 
ing and joint tools, even a top-quality 
vacuum pump for purging systems. 
Graduates of our Master Course 
also get optional resident training 
at the world-famous Borg- 
Warner Institute in York, Pa. 
Fill out coupon and send for 
the free NRI catalog to get all the 
facts on this wide-open field. See 
where your future lies in air 
conditioning, refrigeration, 
and heating. 


to get you the 


Get Ready for 
Ldi Tomorrow 
Building Construction т. Are you ready 


> for the oppor- 

y tunities and 

good money 

that come 
with 


Learn Air Conditioning, r 
Refrigeration, Heating 


Today, few homes or commer- ———— lt L 
cial buildings go up without central oO ч 
air conditioning. Millions of win- . od 
dow units in older homes require 
maintenance and repair. Heat 
pumps have become so popular, Amo Т. Ihe cM". 
they're now as common as fur- PULL. і „Жо. 
naces. And commercial refrig- \ Se) Sie, QUE - 
eration calls for skilled technicians ANS 
to install and service walk-in coolers *w 
and freezers, ice makers, and food чу \ 3 
cases. It all adds up to tremendous oppor- — "Air conditioning, Heating, & Refrigeration 
tunity for the trained air conditioning, | 
refrigeration, and heating technician. 


Training Includes Professional Tools 
NRI trains you for this lucrative field, 
gets you ready to land a good-paying job, 


expert skills? Then send for NRI's free 
catalog. See the quality training you get, 
the hands-on projects you do, the 
professional tools you train with, and the 
future that awaits you. Act today. 


SEND COUPON TODAY FOR FREE NRI CATALOG! 


Afr ....... 


и! 
McGraw-Hill Continuing Education Center S 
3939 Wisconsin Avenue, Washington, DC 20016 FEN 


We'll give you tomorrow. 


For Career COUrSEeS 
approved under GI bill | 


[ ] check tor details. | 


П satellite Communications Г) Bookkeeping and Accounting | 


М CHECK ONE FREE CATALOG ONLY ÛÎ Industrial Electronics C] Electronic Design 
C] Building Construction | ] Data Communications Technology | 
C] Computer Electronics with | | Digital Electronics 
Refrigeration, & Solar Technology Microcomputers г] Communications Electronics | 


C Robotics & Industrial Controls 
(.] Color TV, Audio, and Video 
System Servicing 


Г) Basic Electronics 1 
[C] Appliance Servicing 
C] Automotive Servicing 


[ ] Telephone Servicing 
1 Locksmithing & Electronic Security 
|_| Small Engine Servicing 


Name (Please print) 


| 

| 

| 

| C] Air Conditioning, Heating, 
| 

| 

| 

| Street 


Age | 


What’s New 


in Home 
Improvement 


BY STEVEN ASHLEY 


Dirty-filter alarm 


The $10 FilterTone Filter 
Alert System emits a sound 
when the heater or air con- 
ditioner filter to which it’s 
attached needs replacing. 
Regular filter changes can 
cut energy bills by 10%, says 
Filter Alert Corp. (3110 Pola- 
ris Ave., Suite 8, Las Vegas, 
Nev. 89102). 


<> 
Pop-in fridge power 


Each Defiance built-in re- 
frigerator is cooled by a re- 
movable Power Module, a 
patented shelf that carries 
the cooling apparatus. One-, 
two-, and three-door models, 
from 18 to 48 in. wide, are 
$1,500 to $3,000. Defiance 
Intl., 87-71 Lefferts Blvd., 
Richmond Hill, N.Y. 11418. 
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Afterburner stove 


An Australian firm, Coonara 
(4562 E. 2nd St., Benicia, 
Calif. 94510), has developed 
a high-efficiency low-pollu- 
tion wood stove with a sec- 
ond “afterburning” firebox 
instead of a catalytic com- 
bustor. The 60,000-Btu model 
2200 Woodheater fireplace 
insert is $1,295. 


Anti-stain carpet 


Dyes and colorings in prod- 
ucts such as soda and ketch- 
up won't stain nylon carpets 
treated with Du Pont's 
Stainmaster. The proprie- 
tary stain-resistance treat- 
ment repels the stain so it 
doesn't set, even after a day 
or more. Stains can be re- 
moved with soap and water. 


Solar roof vent 


Use the sun's rays to draw 
moisture from roof insula- 
tion with the $115 Solar Vac, 
a photovoltaic roof vent fan. 
It needs no wiring, and re- 
moves thousands of times 
more air than passive vents, 
says Dunlop Construction 
Prod. (505 Northern Blvd., 
Great Neck, N.Y. 11021). 


Garbage eater 


The Beast, a trash compac- 
tor designed especially for 
the garage, can hold the 
equivalent of five 20-gal. gar- 
bage cans, says Phillips 
Home Prod. (3515 Massillon 
Rd., Akron, Ohio 44312). In- 
stallation of the $500 appli- 
ance is easy: Just plug the 
cord into an electric outlet. 


Car or Carry! 
Radio Shack’s Cellular Phone is Easy to 
Transfer From Car to Car or Carry With You. 


And It’s the First Full-Power 
Mobile/Portable Telephone 
You Can Install Yourself. 


Goes Anywhere. Radio Shack's tran- 
sportable phone keeps you in touch 
while you drive. You can arrange ap- 
pointments, receive important mes- 
sages from your office, and avoid 
unnecessary trips. Snap on the Portable 
Adapter Pack” and you can be on line at 
a job site, in a boat, and wherever there's 
cellular service. The transportable also 
moves easily to your personal car, so you 
or a family member will never have to 
drive "alone". 


Full Legal Power. You get the power 
you need for maximum range in or out of 
a vehicle. The 3-watt output is five times 
the power of many cellular portables. 


Now in Most Major Cities. Radio 
shack obtains your cellular number, pro- 
grams your phone, and handles the 
start-up paperwork. The basic phone is 
$1199 and you can lease-to-own for as 
low as $39.95 per month”. Visit our store 
near you today for a demonstration. 


Radio Shaek 
A DIVISION OF TANDY CORPORATION 


"Mobile antennas, portable adapter and batteries extra. Lease avail- 
ability and terms may vary in different service areas. Prices apply at 
participating Radio Shack stores and dealers 


What's New 
in Electronics 


BY WILLIAM J. HAWKINS 


Movie maker 


Edit your video home mov- 
ies with DirectEd, and 
scenes are electronically 
marked for automatic dub- 
bing. Special effects—cred- 
its, wipes, and graphics— 
can be inserted, too. Made 
by Videonics (15951 Los Ga- 
tos Blvd., Los Gatos, Calif. 
95030), it's $499. 


Picture sender 


Draw or write on the tablet, 
and the image is converted 
to tones for sending to a 
printer via the telephone. 
Transmission time is about 
15 sec., according to de- 
signer NTT International 
Corp. (2-1 Uchisaiwai-cho 
1-chome, Chiyoda-ku, Tokyo 
100, Japan). 
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© Volt, phone tester 


The HOM 1000 meter checks 
AC electrical-outlet voltage, 
DC battery voltage, continu- 
ity, and the telephone system 
for proper ring, line, and 
loop functions. Made by 
American Reliance Inc. 
(9241 E. Valley Blvd., Suite 
201-202, Rosemead, Calif. 
91770), it costs $35. 


Tiny take-along 


The battery's built into the 
bottom cover of Sony's D-10 
portable disc player. Result: 
The Discman is just 5.2 by 
4.9 by 0.8 in. and weighs only 
14 oz. The $350 player can 
be pre-programmed with up 
to 21 selections, or songs can 
be chosen using an optional 
infrared remote control. 


4 Lost and sound 


Attach one Active Reminder 
box to one of your valuables 
—wallet, handbag, briefcase, 
luggage—and you keep the 
other box. If the two are sep- 
arated by more than 15 ft., 
an alarm sounds. Made by 
CMW International Corp. 
(Box 581126, Dallas, Texas 
75258), it’s $28. 


Wireless printer 


Use Hewlett-Packard’s 
HP-18C battery-powered 
thermal printer with the 
company’s new Business 
Consultant or scientific cal- 
culators, and your work 
goes on paper. So what? The 
printer and calculator com- 
municate via infrared light, 
so no wires are needed. $135. 


LOOKING FOR GOOD MOVIES? 
OWN ANY THREE, JUST $3. 


ENEMY MINE | | 3584082 


BUTCH CASSIDY AND 


THE SUNDANCE KID 


30 EACH. 


WITH MEMBERSHIP 


BODY DOUBLE | 1713062 
SOUND OF MUSIC 


LA CAGE AUX FOLLES 


MAD MAX: BEYOND 
THUNDERDOME 608901? 


BODY HEAT _ __| 6020032 
| SUMMER RENTAL | 4173032 | 


| RETURN OF THE 
| DRAGON 0818022 


STAR TREK Ill- 


| i THE SEARCH FOR SPOCK 2016162 

aF CASABLANCA 

JEWEL OF THE NILE PRETTY IN PINK IRON EAGLE SLEEPING BEAUTY uu یو‎ ааа күн 

| -TEEN WOLF | 4104072 — gems "ia \ hes ER | REVOLUTION | 

ТЕО | Qu йз e | 

= y SPIDER WOMAN | 3187092 | EUROPEAN VACATION 6096022 Tecan TREK: 

MEN | втш? [PRIZITS HONOR] 390:2 | MURPHY'S ROMANCE | 18535967 | THE MOTION PICTURE 203513 
АН AMERICAN WEREWOLF ILL COSBY HIMSELF — 
IN LONDON | 7140062 | GOONIES | 6081092 | BLUE HAWAN | (0673142 | DIRTY KARRY | 6017082 | THEEMERALD FOREST | 3145002 | 

| 1" — —à3 à | 0011072 | OLDYELLER — | 5289012 | THE GOOD, THE BAD 


TR ji: 


‘i Тач 
HARE iE WT 


SPIES LIKE US 
6116082 


THE ALAMO | | 0583057 | TERMS OFENDEARMENT — — "Hr 


DELTA FORCE 
3383012 


CLOSE ENCOUNTERS OF THE 
PROSECUTION | 0717122 | SESAME STREET PRESENTS: 
MASSACRE 3305062 


AND THE UGLY | 0582222 
1510192 | TO LIVE AND DIE 
IN LA. 


FOLLOW THAT BIRD 6117072 | STRIPES 
| GANDHI— — — — —  — | 1533042 | THETEN oZ — 


THE GREATEST STORY _ | | ACHORUSLINE [| 3193012 | 
EI HEN TOLD m : F- IM CHEEII Еу а= = 
7 
STING—BRING ON THE p 
| NIGHT | 5116002 
| 6033082 
AFTER HOURS EHE 


6167062 


ГОЙ ааа а 
| CLEOPATRA j 0579012 | OKLAHOMA! 0054052 | FLASHDANCE [ 2018142. | 


uv = 
[тєн | 0527202 | CADDYSHACK | 8023002 | ELM STREETZ -c чш? E 

| WITNESS — —  — 4114052 | THE BLADE RUNNER [3104092 | THERIGHTSTUFF | 6043062 | ad oe 

| ARTHUR | 6024092 | | | MARY POPPINS [| 5276062 | | ! 

[PURPLE RAM | биз? | АТЫМАН DOWN AND OUT RETURN OF THEJEDI GUNG HO 

_ WEST SIDE STORY | 0505342 | POLICE ACADEMY | oso МИШ |2092) © IN BENE RET MILLS ê, ica 

THE EMPIRE STRIKES | n 

EI I MEENENE ND [NN LN 1001272 

IET 5409062 [WHITE NIGHTS — | 1814042 | PALERIDER | 8097012 | JANE FONDAS Jis 

[тєбїшш | 1627022 | 20.000 LEAGUES —— MN NONI eur 
PEE WEES „| UNDER THE SEA 5378032 [шз | 5251952 | PRIVATE BENIAMIN — | 6016072 | COMMANDO | 3555032 | 
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Now you can own any three 
movies here for just $3.30 each 
with membership in the CBS Video 
Club! Movies for less than the 
price of movie tickets, less than the 
price of most rentals, and they're 
yours for keeps! 

Choose from the best, too. 
Return of the Jedi, Gung Ho, Sleeping 
Beauty and more. There's no 
membership fee, and you don't 
have to buy a lot of movies. 

Just buy five more within the 
next two years. The movies you 
order will be mailed and billed 
at regular Club prices, which 
currently range from $29.95 to 
$79.95, plus shipping and handling. 
(Extra-long films and specials may 
cost a bit more.) 


BONUS PLAN-SAVE 50% 


After buying five movies at 
regular Club prices in the next two 
years, you can cancel. Or stay with 
us and save even more under our 
current Bonus Plan. With each 
movie you buy, the plan currently 
allows you to help yourself to an- 
other movie of equal value or less at 
9056 off. (And you can save as much 
as $60 more right now—see the 


Advance Selection box in coupon. ) 
About every four weeks (up to 
13 times a year) we'll send you our 
CBS Video Club Magazine, review- 
ing our Director's Selection plus 
many alternate movies. Upto four 
times a vear you may also receive 
Special Selection offers, usually 
at a discount off regular Club 
prices, for a total of up to 17 buying 
opportunities. 


CHOOSE FROM HUNDREDS 
OF HIT MOVIES 


As a member, you'll always 
have a wide range of choices. If 
you want the Directors Selection, 
don't do a thing. It will arrive auto- 
matically. If you prefer an alternate 
title, or none at all, just return 
the card provided by the date 
specified. 

You'll always have two full 
weeks to decide. (If vou ever re- 
ceive a movie without having had a 
full two weeks to decide, send it 
back at our expense.) There's a toll- 
free number to callif you have any 
questions or service requests. 

Join today and we'll send your 
three movies for just $3. 30 each 
along with more details on how the 


Club works. If you're not satished, number to order. Just call 
return everything within 10 daysfor 1-800-CBS-4804 (in Indiana 
a full, prompt refund with no further 1-800-742-1200). 

obligation. Or mail the coupon. 


For faster service, use CBS VIDEO CLUB 


your credit card and Our toll-free 1400 North Frintridge Avenue, Terre Наше, IN 47311 


F CBS VIDEO CLUB 


Advance Selection 
SAVE UP TO $60 MORE— 
HAVE LESS TO BUY LATER! 


Order a fourth movie now for only $19.95— 
and your membership obligation is 


1400 North Fruitridge Avenue 

Dept. 650, Р.О. Box 1111, Terre Haute, IN 47811 

Yes, please enroll me in the CBS Video Club 

under the terms outlined m this advertisement. 

Ав a member, I need buy just five more movies 

at regular Club prices within the next two years. 
Send me these 


3 movies for $3.30 
each (that's $9.90) 


immediately reduced (you then need buy 
| only 4 more, instead of 5). 
| Just fill in the number of your first selection 
below, and add $19.95, plus $3.00 shipping 
handling, to your $9.90 payment. 


Check one: O VHS О BETA 
Please check how paying: 


[|] My check is enclosed. X19/X71 
C Charge my introductory movies and future Club purchases to: 
[1MasterCard [l1 Diners Club C] American Express [ 1 VISA X20/xX22 


Account # Expiration Date 
Signature 
Name Phone ( ) 


OO me EE == و‎ E E E 


КН eo S OA س‎ 2s 
Note: CBS Video Club reserves the right to reject any application or cancel any membership. 
Offer limited to continental U.S. (excluding Alaska) and Canada. Canadian residents will be 
serviced from Toronto (offer may vary). Applicable sales tax added to all orders. 


What's New 
in Tools 


BY V. ELAINE GILMORE 


<> 
Helpful holder 


Handigrip can save you 
from hammered fingers and 
dropped parts. The plastic 
aid has a C-shaped claw 
with radial fingers that hold 
a nail or screw while you 
drive it. Made (in three sizes) 
by Handymate Ltd., 271 
King St., Hammersmith, Lon- 
don W6 9LZ, England. 


<> 
Geared for angles 


The end of this screwdriver 
is at a 60° angle to the 
handle—a big help in small 
spaces. Hold the head with 
one hand and turn the han- 
dle with the other: Gears 
transfer the torque to turn 
the screw. Brookstone Co., 
127 Vose Farm Rd., Peter- 
borough, N.H. 03458; $16. 
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Brawn plus brain 


A microprocessor in this 


heavy-duty '5-in. Craftsman 
drill senses load changes 
and regulates the hp 
motor to maintain constant 
speed from 0—600 rpm. An 
automatic chuck makes bit- 
changing easy (and keyless). 
Sears sells the reversible 
drill for $95. 


<> 

Gripping story 

Here’s a vise that gets a 
good grip on any shape, 
thanks to its four semicircu- 
lar rotating jaws. The Grips- 
All vise has a 4-in. jaw open- 
ing and swivels 180° on 
its base. Made in Taiwan, it’s 
imported by Test Rite Prod. 
(395 Allwood Rd., Clifton, 
N.J. 07012); $34. 


14 fingers 


The four spring-steel fingers 
on this hold-down attach- 
ment can help you keep all 
10 of yours away from saw 
blades. Clamped to the rip 
fence of your table or radial 
saw, it holds the work down 
and against the fence. From 
Woodcraft (Box 4000, Wo- 
burn, Mass. 01888), it's $13. 


ч д ے‎ 


| 


1 à Rounds: 1 to 6 


You can cut circles from 1 to 
6 in. in diameter with Gen- 
eral’s No. 6 circle cutter. 
With the cutting edge out, 
you get a clean-edged hole; 
flip it to the inside, and you 
cut a clean-rimmed wheel. 
General Hardware Mfg. Co., 
80 White St., New York, N.Y. 
10013; $14 in stores. 


Vision 
Break- | 
through 


When I put on the pair of 
glasses what | saw | could 
not believe. Nor will you. 


By Joseph Sugarman 

Iam about to tell youa true story. If 
you believe me, you will be well reward- 
ed. If you don’t believe me, I will make 
it worth your while to change your mind. 
Let me explain. 

Lenisa friend of mine who has an eye 
for good products. One day he called ex- 
cited about a pair of sunglasses he own- 
ed. “It’s so incredible," he said, “when 
you first look through a pair, you won't 
believe it.” 

"What will I see?" I asked. “What 
could be so incredible?" 

Len continued, “When you put on 
these glasses, your vision improves. Ob- 
jects appear sharper, more defined. 
Everything takes on an enhanced 3-D ef- 
fect. Andit's not my imagination. I just 
want you to see for yourself." 

When I received the sunglasses and 
put them on I couldn’t believe my eyes. 
Ikepttaking them off and putting them 
on to see if indeed what I was seeing 
through the glasses was indeed actual- 
ly sharper orifmy imagination was play- 
ing tricks on me. But my vision improv- 
ed. It was obvious. I kept putting on my 
cherished $100 pair of high-tech 
sunglasses and comparing them. They 
didn't compare. I was very impressed. 
Everything appeared sharper, more 
defined and indeed had a greater three 
dimensional look to it. But what did this 
productdothat made my vision so much 

| better? I found out. 


DEPRESSING COLOR 
The Perception sunglasses (called 
BluBlockers) filter out the ultraviolet 


‘and blue spectrum light waves from the 


sun. You've often heard the color blue 
used for expressions of bad moods such 
as blue Monday” or "Ihavetheblues." 
Apparently, the color blue, for centuries, 
‘has been considered a rather depressing 
color. 

For eyesight, blueisnota good color 
too. There are several reasons. First, the 
blue rays have one of the shortest 
wavelength in the visible spectrum (red 


isthelongest). Asaresult, the color blue 
will focus slightly in front of the retina 
which is the “focussing screen” onto 
which light waves fall in your eye. By 
eliminating the blue from the sunglasses 
through a special filtration process, and 
only letting those rays through that in- 
deed focus clearly on the retina, objects 
appear to be sharper and clearer. 

The second reason is even more im- 
pressive. It is not good to have ultra- 
violet rays fall on our eyes. Recognized 
as bad for skin, uv lightis worse for eyes 
and is believed to play a role in many of 
today'seye diseases. In addition, people 
with contact lenses are at greater risk 
because contacts tend to magnify the 
light at their edges thus increasing the 
sun's harmful effects. 

Finally, by eliminating the blue and 
uv light during the day, your night vision 
improves. The purple pigment in your 
eye called Rhodopsin is affected by blue 
light and the eyes take hours to recover 
from the effects. 

SUNGLASS DANGER 

But whatreally surprised me was the 
dangerin conventional sunglasses. Our 
pupils close in bright light to limit the 
light entering the eye and open wider at 
night—just like the aperture in an 
automatic camera. So when we put on 
sunglasses, although we reduce the 
amount oflight that enters our eyes, our 
pupils open wider and we are actually 
allowing more of the blue and ultraviolet 
portions of the light spectrum into our 
eyes. 

BluBlockers sunglasses are darker at 
the top to shield out overhead light. The 
lens used is the CR-39 which most eye 
doctors will tell you is one of the finest 
materials you can use for glasses and is 
manufactured under license. 

Theframesare some ofthe mostcom- 
fortableIhaveever worn. The moulded 
nose rest will fit any nose. The hinge 
causesthe framestorest comfortably on 
your face and can be adjusted for almost 


They look like sunglasses. 


any size face. 

We also have a clip-on pair that 
weighs less than one ounce. Both come 
with a padded carrying case and an anti- 
scratch coating. 

I urge you to order a pair and ex- 
perience the improved vision. Then take 
your old sunglasses and compare them 
to the BluBlockers. See how much 
clearer and sharper objects appear with 
BluBlockers. And seeif your night vision 
doesn'timprove asa direct result. If you 
don't see a dramatic difference in your 
vision—one so noticeable that you can 
tell immediately, then send them back 
anytime within 30 days and I will send 
you a prompt and courteous refund. 


DRAMATIC DIFFERENCE 

But from what I've personally 
witnessed, once you usea pair, there will 
be no way you'll want to return it. 

Astronomers from many famous 
universities wear BluBlockers to im- 
provetheir night vision. Pilots, golfers, 
skiers, athletes—anyone who spends a 
great deal of timeinthe sun have found 
the BluBlockers indispensable. 

Our eyes are very important to us. 
Protect them and at the same time im- 
prove your vision with the most incredi- 
ble breakthrough in sun glasses since 
they were first introduced. Order a pair 
or two at no obligation, today. 

To order, credit card holders call toll 
free and ask for product by number 
shown below or send a check plus $4 for 
delivery. 

BluBlockers (0020FNG) ......$59.95 
Clip-On Model (0024FNG)..... 39.95 


BluBlockers is a trademark of JS&A Group, Inc. 
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One JS&A Plaza, Northbrook, IL 60062 
CALL TOLL FREE 800 228-5000 


IL residents add 7% sales tax. ©JS&A Group, Inc., 1986 


What’s New 
in Recreation 


BY STUART F. BROWN 


Comfort and control ù 


Ski-Doo’s 496-cc twin-cylin- 
der Stratos has a suspension 
system designed to keep the 
steering on track while ab- 
sorbing bumps. The $3,499 
performance sled’s Heatflow 
cab and high windshield di- 
rect engine warmth at the 
rider, says Bombardier Inc. 
(Valcourt, Que. JOE 2L0). 


Quick-detach tank 


A removable 1-gal. piggy- 
back fuel tank wraps 
around the midsection of 
Evinrude’s 4-hp $655 Excel 
outboard motor, providing 
more than 1 hr. of operation. 
It detaches quickly for refill- 
ing, says Outboard Marine 
Corp. (Box 663, Milwaukee, 
Wis. 53201-0663). 


— — 
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Lifesaving fender 
With handles on both ends, 
this inflatable boat fender 
can provide a lifesaving 
grip for a person overboard. 
The 24-in. PVC Swedish 
SAFEnder also doubles as a 
life buoy that can be thrown 
to a swimmer. It’s from Nor- 
dic Yachting Intl. (Box 13015, 
Fort Lauderdale, Fla. 33316). 


à Winter hand wear 


Winter boating can be rough 
on the hands. Polar Grip 
cold weather gloves have 
leather palms for abrasion 
resistance and Velcro fas- 
tener wrist straps to keep 
out the elements. Price: $27 
from Davis Instruments 
Corp. (642 143rd Ave., San 
Leandro, Calif. 94578). 


4 Nocturnal golf 


The $4 Nitelite golf ball ex- 
tends playing time after sun- 
down with a replaceable 
chemical luminescent insert 
that lasts 4 to 8 hrs. It glows 
green but drives, chips, and 
putts like a regulation golf 
ball, according to Pick Point 
Enterprises (Mirror Lake, 
N.H. 03853). 


Skiing in comfort 


The Nava Skiing System is 
a $450 boot and binding 
combination that uses a soft 
insulated ski boot for foot 
comfort and a rear control 
arm that translates knee mo- 
tion directly into edge con- 
trol, claims Nava Leisure 
USA (49 Riverside Ave., 
Westport, Conn. 06880). 


| found a way to 


SELL PAR 


eey worked on an oil drilling crew out west. We drilled 11 

i| wells one year, every one a gusher! But did I strike it 
rich? Not on your life—I was paid by the hour and struggled 
to feed a growing family. That started me to thinking, Why 
should I do all the work while someone else gets all the 
gravy. 

“About that time I got injured and ended up having to 
move my family to a different area to take a job as a main- 
tenance mechanic. That idea of controlling my own destiny 
kept gnawing at me. By now I had five children with extra 
expense of about $2,400 a year sending the oldest one to a 
speech and hearing center. 

“How could a guy like me save up enough money to start 
my own business? To get into most businesses you have to 
own a corner of Fort Knox. IfI could only ease into a business 
without giving üp the regular salary I had to count on to put 
food on the table. And without making any investment. As 
long as I was dreaming, wouldn't it be great to find some- 
thing where every single spare time order could bring in 
really big extra money. 

"Sound like the impossible dream? Well, I had seen a Pace 
Products story about a man who earned $4,154.65 on just one 
Seamless Spray order. And he didn't have toinvest a penny. I 
sent for the free information. Believe me, when I received 
their literature and saw how easy their field-tested sales kit 
made everything—I knew it could all be more than just a 
dream. I decided to become a Pace distributor. And it was the 
best decision I ever made. 


YOU NEED ABSOLUTELY NO EXPERIENCE 

“Now I haven't mentioned anything about Расе— Гуе 
saved the best for last. As you know, it costs a fortune these 
days for schools, hospitals, plants and other commercial 
buildings to have roof contractors repair or re-do their roofs. 
Pace saves them that fortune— by-passing the contractor. 
The building owner uses Pace's Seamless Spray process to 
apply Pace Roof Renewal Sealant right over the old roof. The 
cost is so low, the proven results so satisfactory for such 
well-known firms as General Motors, American Airlines, 
Holiday Inns and hundreds more, that there is little if any 
sales resistance. 

"Pace ships the Pace Seamless Spray equipment on Free 
Loan. The customer pays only for the roofing products from 
Pace. His own men apply it. And the clincher—I would get 
my big commissions up front. Paid in advance. Weekly. 


"With my mechanic's job, I was able to start out with Pace 
in my spare time. I didn't know a thing about roofs, but Pace 
told me everything I had to know. They showed me how easy 


MAKE FUMIE INCOM 


earned $7,700 trom 


my first Pace order...plus financial 
security in my own business. 


1st person story by Tedd Mainwaring 
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it is to set up a business and keep it running profitably. So all 
I had to do was go out and find somebody with a leaky roof, 
and tell him about Pace products. 

"Quite frankly, my first prospect didn't buy. But I made a 
call for a school building with a roof the size of a football field. 
They called it the "Bucket Leaker," because every time it 
rained they had to put out buckets—in classrooms, hall ways, 
even the cafeteria—to catch the water. I got the job and 
made $7,700 on it. 

"That school building is now leak-free for the first time in 
25 years, so they had me do five other roofs with Pace's 
Seamless Spray. I was on my way. Today my family and I are 
enjoying a life we never thought possible before—all thanks 
to my accepting Pace's invitation to return that little coupon 


in the ad I read." t ai. " 


MAIL COUPON TODAY FOR 
FREE FACTS—NO OBLIGATION 

Would you like to earn big money, starting out in your 
spare time, like Tedd Mainwaring? Would you like the free- 
dom and independence of your own business? It can be yours. 
Let us mail you the facts. Simply send in the coupon below 
and we'll rush you all the details. There's no obligation. No 
salesman will call. 

Our field-tested sales kit gives you all the know-how you 
need to get into the Pace business. There's no waiting, no 
training needed. And no investment required. You can get 
into the Pace business that offers a way to make $1,000 or 
more on one sale—even up to $7,700 like Tedd 
Mainwaring— and more! 

This is your once-in-a-lifetime opportunity. Get all the 
facts. Study them in the privacy of your own home and then 
decide for yourself. But don't delay. Mail the coupon now. 


a : 


PACE PRODUCTS, INC., Dept. e a7 
Quality Plaza, 112th & College B 
P.O. Box 10925, Overland Park, Ks. 766210 


WITHOUT OBLIGATION send free material that tells how 
I can have my own Pace business. No salesman will call. 
PLEASE PRINT 


Name 


City 


lp o ———— pa —— 
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What's New 
for Your Car 


BY JACK KEEBLER 


Bed blind D 


Made of heavy-duty vinyl 
with edges of nylon rope 
piping, the Save-T Truck 
Cover pulls out across the 
bed to provide weather and 
theft protection. When not in 
use, it retracts like a window 
shade. Cover Pools Inc., 117 
Fireclay Ave., Salt Lake City, 
Utah 84107; $250. 


4 Supercharger kit 


You say your car or truck 
lacks muscle? According to 
the maker, this supercharger 
can pump up to 40% more 
power out of a V8 engine (in- 
stallation may void engine 
warranty). B&M Automotive 
Prod., 9152 Independence 
Ave., Chatsworth, Calif. 
91311; about $2,000. 


à Filter remover 


Fitted to a square-drive or 
hex wrench, the Bi-Direc- 
tional Filter Wrench loosens 
stubborn oil filters. It comes 
in two sizes ($9.22 and $9.62) 
to fit small and standard fil- 
ters. Maker: Parker Hanni- 
fin Corp., Plews Div., 6775 
Shady Oak Rd., Eden Prai- 
rie, Minn. 55344. 


Brainy boosters 


Improper hookups cause 
battery explosion and elec- 
trical-system damage. A con- 
trol box in True-Start cables 
indicates correct jumper in- 
stallation with LEDs, and 
then allows power to be 
switched. Bates True-Start, 
221 W. Commercial St., San 
Dimas, Calif. 91773; $40. 


Car-top carrier 


The aerodynamic POD 
mounts on most bar carriers 
and roof racks to provide 18 
cu. ft. of additional load ca- 
pacity. Gas springs make 
opening and closing the 60- 
lb. fiberglass carrier easy. 
Made by Dynamic Design 
(Box 3060, Westport, Conn. 
06880), it's $500. 
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Train for the Fastest Growing Job Skill in America 


Only NRI teaches you to service all computers 


as you build your own fully IBM- 
compatible microcomputer 


With computers firmly established in 
offices—and more and more new 
applications being developed for every 
facet of business—the demand for 
trained computer service technicians 
surges forward. The Department of 
Labor estimates that computer 
service jobs will actually double in the 
next ten years—a faster growth rate 
than for any other occupation. 


Total systems training 

No computer stands alone... 

it's part of a total system. And 

if you want to learn to service and 
repair computers, you have to under- 
stand computer systems. Only NRI 
includes a powerful computer system 
as part of your training, centered 
around the new, fully IBM-compatible 
Sanyo 880 Series computer. 

As part of your training, you'll 
build this highly rated, 16-bit IBM- 
compatible computer system. You'll 
assemble Sanyo's “intelligent” key- 
board, install the power supply and 
disk drive and interface the high- 


resolution monitor. The 880 Computer 


has two operating speeds: Standard 
IBM speed of 4.77 MHz and a 
remarkable turbo speed of 8 MHz. 
It's confidence-building, real-world 
experience that includes training in 
programming, circuit design and 
peripheral maintenance. 


No experience necessary — 
МЕТ builds it in 

Even if you've never had any previous 
training in electronics, you can succeed 
with NRI training. You'll start with 
the basics, then rapidly build on them 
to master such concepts as digital 
logic, microprocessor design, and 
computer memory. You'll build and 
test advanced electronic circuits using 
the exclusive NRI Discovery Lab®, 
professional digital multimeter, and 
logic probe. Like your computer, 
they're all yours to keep as part of 
your training. You even get some 


| munications, TV/Audio/Video 
| Servicing, and more. 


| NRI Schools, 3939 Wisconsin Ave., 


Your NRI total 
systems training includes all of this: 
NRI Discovery Lab* to design and modify circuits 

* Four-function digital multimeter with walk-you-through instruction on 
audio tape * Digital logic probe for visual examination of computer circuits 
• Sanyo 880 Series Computer with "intelligent" keyboard and 360K 
double-density, double-sided disk drive * High resolution monochrome 
monitor * 8K ROM, 256K RAM = Bundled software including GW 
BASIC, MS DOS, WordStar, CalcStar + Reference manuals, schematics. 
and bite-sized lessons. 


of the most popular NRI is the only technical 
a onis | school that trains you as - 
Vo tar, Lalc tar, you assembie a after, fa 
E | icrocomputer. А 

GW Basic and MS buildi | 
DOS. b) Pis sed eres iy e the 

. e 7. ~~ | “intelligent” keyboard. . . 
Send for 100-page 8 2 P» 4 
Íree catalog ^^ Ж.О шун then install 
ت‎ aard if fe power su Pay 
NRI's 100-page, full-color catalog, Maud ы ый 
with all the facts about at-home | ен "n Б 
computer training. Read detailed Multimeter. 
descriptions of each lesson, each ke e | 
experiment you perform. See each to install the | 
piece of hands-on equipment you'll a yale 
work with and keep. And check 


out NRI training in other high-tech 
fields such as Robotics, Data Com- 


Afr... 


McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW и. 
| | | А Washington, DC 20016 в 
If the card has been used, write to | p 
We'll Give You Tomorrow. „НЩ. 
N.W., Washington, D.C. 20016. eg elis caeli Trademark of International Business 


2 ee jj 2 The $ d edge re $ bugs, 
road fiim, dirt. 


P сг e The third edge squeegees the glass 
я completely clean. 
200 0000000000000000000000000000000000000000 € 


"GUARANTEED 
FOR THE LIFE 
OF YOUR CAR. 


7 200000000000000000000000000000000000000000000000000Q S 


THE WORLD'S FIRST SYNTHETIC WIPER. — AIR-FLO DESIGN. Blades won't lift in 


edge. blades are made from DuPont high winds, high speeds. 6 claws grip 
Nordel—the same material used in 50,000 firmly, distribute pressure evenly. 


mile radial tires. Tripledge wipers will never р ECIPR 
tear, crack, split, rot, dry out or stick. Not ATENTED DESIGN. 
ат часа ER о Protected by U.S. Patent 4473919. 


affected by ice, snow, blazing sun, smog or | | 
PRICE PER PAIR ONLY 


We guarantee Tripledge Wiper Blades = 
for as long as you own your car! No : 
other wiper blade can offer this guaran- = 
tee. If you аге пої completely satisfied 

you get your money back. = 


60000000 00188 


road chemicals. 


EASY, DO-IT-YOURSELF INSTALLATION. 5 
Includes 2 complete units: High Quality Black PD 
Metal Superstructures complete with Tripledge & Handling 
Lifetime Wipers. They snap on in seconds. 

CUSTOM FIT tor Маву every U.S. and year of car. 


import car, van or truck. 


CALL TOLL-FREE 1-800-847-0653 


PA residents please call 1-215-638-8008 or send check, money-order or card number and expiration шщ es 
date of your Visa or MasterCard. Credit card numbers handled with strict security. v i) 


TRIPLEDGE WIPER CORE Dept. 150 3165 Tucker 1 Road, Bensalem, PA 19020 


Г] YES! £ Send me pair of Tripledge 
Lifetime Wipers—the only wiper GUARANTEED 
for the life of your car. 


1 pr. $ 1 2. 95 

2 pr. $23.90 Save $ 2.00 

3 pr. $34.85 Save $ 4.00 

4 pr. $45.80 Save $ 6.00 
(Single Blades $6.50 ea.) 
Shipping $1.95 first pair 

(Shipping 2nd, 3rd, & 4th pair, 

only $1.00 each) 


Name 
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c ONERE — Zip. | Amt Enclosed: 


Pa. Residents Add Sales Tax 
Exp. Date 


Model 
Model 
Model 
Model 


VISA/MCH. 
Car #1: Year 
Car #2: Year 
Car #3: Year 
Car #4: Year 
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VICTER is the newest quality-control 
inspector at England's BL Technology 
Ltd. And although he ignores dress 
codes and never says good morning, 
VICTER is considered a model em- 
| ployee. He's never absent and never 
late for work. And BL claims that no 
human being can match his electronic 
eyeball's accuracy or speed. 

Pictured here checking an instru- 
ment panel, VICTER (Vision Inspec- 
tion and Calibration Test by Robot) 
visually inspects the displays of 10 
warning lights, five illuminated push 
buttons, and a temperature gauge, 
fuel gauge, tachometer, speedometer, 
and digital clock, while simultane- 
ously measuring the electrical inputs 
to the parts corresponding to the video 
| images. 

Such a system enables, for exam- 
ple, checking that the tachometer is 
displaying the correct figure for a 
given engine-rev value, and that the 
dial illumination level is appropriate 
for the applied voltage. The robot 
carries a solid-state camera that is 
aligned with the various panel com- 
ponents in turn by the controlling 
| computer. Each image is analyzed by 
the vision system, where it's compared 
with a digitized standard for that part. 
Information about any faults is passed 
on to a master computer, which ulti- 
mately provides a pass/fail printout for 
the entire instrument panel. 

All of this complex electrical and op- 
tical testing is accomplished during a 
frenzied mechanical ballet that takes 
just a single minute. 

The robot rig is intended for car pro- 
duction installations, where the cam- 
era can be manipulated through the 
open window of a vehicle on the final 
assembly track or as part of a bench- 
test procedure on a rolling road dyna- 
mometer.—David Scott 


If you think the vitamins you 
are now taking are doing you 
any good, wait until you hear 
the latest news on why 

they may not. 


By Joseph Sugarman 
This may come as a shock. But according 
to the latest research, those vitamins that 
you take every day may be doing you ab- 
solutely no good. For example. 

FACT: Vitamins should be taken after 
a meal—never before. The body must first 
have protein, fats, or carbohydrates in the 
digestive tract to properly break down the 
vitamins for proper absorption. 

FACT: Your body has a need for a 
natural vitamin balance. Too much of one 
vitamin may cause another vitamin to be 
less effective. For example, vitamin A 
should be taken with Vitamin E but ex- 
cessive iron should not. 

FACT: If you take too much calcium, you 
may deplete the magnesium in your system. 
And you need magnesium to convert food 
into energy. 

FACT: Some vitamins are best taken in 
the morning and others at night. For exam- 
ple, the trace element chromium helps break 
down the sugar in your food which in turn 
creates energy—perfect to start the day. 
But at night you should take Calcium which 
has a relaxing effect—perfect for the 
evening. 

FACT: Athletes or people who exercise 
a great deal need vitamins more than peo- 
ple who don’t exercise. Vitamins are 
depleted at a much faster rate during ex- 
ercise than during any other period of time. 

But there was a series of other facts that 
surprised me too. For example, despite 
everything I've just mentioned on the care 
in taking vitamins, there are those people 
who need vitamins because of the mental 
or physical activity that they undergo. Peo- 
ple on a diet, under stress, those who smoke, 
women who take contraceptives and even 
those who take medication—all rob their 
bodies of some of the essential vitamins and 
minerals that they need to help combat the 
various habits or conditions they are under. 

And with proper vitamins in the proper 
balance and at the proper times, you may 
have more energy and vitality. Little 
changes may take place. Your nails may 
become stronger, your hair may become 
lustrous and your skin may remain more 
elastic which will keep you younger-looking 
longer. 


DOCTORS HAD IDEA 
About two years ago a group of doctors 
had an idea. They realized that many peo- 
ple were taking vitamins and not really 
noticing any difference in their health. They 
also realized that, based on the latest nutri- 


Stop taking that innocent 
looking vitamin pill 
until you read 

this report. 


tional findings, the vitamins people were 
taking may not have been doing them any 
good. So they formed a group of advisors 
consisting of nutritionists, dieticians, der- 
matologists, biochemists and physicians, 
and began to work on the development of 
a vitamin program that incorporated all of 
the latest information on vitamins, 
minerals, nutrition, food processing—even 
stress research. They realized that vitamins 
were a two-edged sword. They could either 
help you or hurt you. 

They then took all this information and 
developed one of the most effective com- 
binations of vitamins and minerals, for- 
mulated four tablets—one for the morning 
and one for the evening—and one for men 
and one for women and then started a test 
program that lasted over two years. The 
results speak for themselves. 


It was ideal for weight loss programs 
and it was ideal for people under stress. It 
helped many increase their energy levels. 
Smokers benefited. Some under medication 
benefited. And before long MDR Fitness 
Corp., the company that had developed the 
program, became one of the fastest grow- 
ing vitamin companies in the United States. 
And no wonder. 


SEVERAL BENEFITS 

With the proper vitamin and mineral 
balance, taken in the right quantity in the 
right combination and at the right time, 
several obvious benefits occur. First, you 
may develop a better mental outlook 
because you've got the energy and the zest 
to accomplish more. As a result of the trace 
elements copper, zinc and manganese, your 
body is helped to make its natural anti-aging 
enzymes that keep you fit. Improvements 
in your vitality translate into everything 
from better job performance to a greater 
sense of well being. 

JS&A has been selected by the vitamin 
company to introduce their medically for- 
mulated vitamin program. Every two 
months we send you a fresh two month's 
supply of 120 fitness tablets—one to be 

en after breakfast and one after dinner. 

During the first two months, you will 
have ample opportunity to notice the dif- 
ference in your energy level, your ap- 
pearance and your overall stamina. You 
should notice small changes. Your complex- 
ion may even take on a glow. Some of you 
may notice all of these changes and others 
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may notice just a few. But you should notice 
some of them. 

If for any reason, you do not notice a 
change, no problem. Just pick up your 
phone, and tell us not to send you any more 
vitamins. And if you’re dissatisfied and ask 
for a refund, you won’t even have to send 
the empty bottle back. It’s yours free for 
just giving us the opportunity to introduce 
our vitamins. However, if you indeed do 
notice a difference (which we are confident 
you will), you'll automatically receive a two- 
month's supply every eight weeks. 

ONE MORE INCENTIVE 

I'm also going to give you one more in- 
centive just to let me prove to you how 
powerful this program really is. I will send 
you a bonus gift of a fitness bag with your 
first order. This beautiful bag will hold all 
your fitness gear and it's great too for short 
vacation trips. It's a $20 value but it's yours 
free for just trying the vitamins. Even if you 
decide not to continue, you keep the fitness 
bag. I am so convinced that you will feel and 
see a difference when you take these 
vitamins that I am willing to gamble on it 
with this unusual offer. 

Vitamins indeed are important. And 
with today's research and new nutrition 
technology, you have a greater chance to 
achieve the fitness and health levels that 
may have eluded you with the typical store 
vitamins or the poor advice we may get in 
health food stores or from friends. Here is 
a safe, risk-free way to get one of the best 
vitamin programs in the country, for- 
mulated by a physician, with the right com- 
bination of vitamins, minerals and trace 
elements, in a convenient program that 
assures you of delivery every two months. 
I personally take and highly recommend 
them. Order your trial quantity, today. 

To order, credit card holders call toll free 
and ask for product number (shown in 
parentheses) or send a check and include 
$2.50 for delivery. 

Men's Vitamins (1155DSK) 
Women's Vitamins (1156DSK) 
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Опе JS&A Plaza, Northbrook, Illinois 60062 
CALL TOLL FREE 800 228-5000 


IL residents add 7% sales tax. ©JS&A Group, Inc.,1986 


Once again, 
a lofty pursuit 
begins in Boston. 


Human-powered flight. 
Not long ago it was as far-fetched a goal as political freedom 
was for colonial Americans. 

In Boston, an ambitious project is underway. With the vision and 
cooperation of Boston-area workers and technicians, the MIT Department of 
Aeronautics and Astronautics, the Smithsonian and grants from Anheuser- 
Busch, Inc., a craft called the Michelob Light" Eagle | 
will rise to break the current distance record for MICHELOB 
human-powered flight. ight 


We salute this noble effort. 


© Michelob Light Beer, Anheuser-Busch, Inc. St. Louis, Mo 


Whats News 


| A distinguished group of scientists | 


flew to Antarctica in late August. The 
| goal: to make detailed measurements 
| to try to learn what is causing the hole 
in the ozone layer over the South Pole. 
The hole has been getting bigger every 
| year since it was discovered in 1977. 
And that’s worrisome because it may 
mean that a long-term depletion of the 
global ozone layer is taking place. 
That would be bad news: The ozone 
layer protects us from the sun’s ultra- 
violet energy. With the ozone gone, the 
rate of skin cancer would soar and life 
on Earth might become impossible. 

Last year, the hole showed up right 
on time; ozone concentration over the 
pole plunged in September and into 
October to half its August level. In the 
past, the ozone depletion has worsened 
every year. In 1986, for the first time, 
it stayed at the level of the previous 
year. 

There are three principal theories 
| about the cause of the ozone hole. 

1. Chlorofluorocarbons such as re- 
frigerants and propellants in aerosol 


| cans have risen in the atmosphere to | 


ozone altitudes. There they act as cat- 
alysts and destroy the protective layer. 
Because some authorities feared this 
might happen, the use of such chemi- 
cals in the United States was banned 
in 1978. 

2. A natural 11-уеаг sun-spot cycle 
affects ozone concentrations in the 
atmosphere. 

3. Natural changes in the atmo- 
sphere’s circulation pattern have 
brought about the change. 

The leader of the expedition, Susan 


Solomon of the National Oceanic and | 


Atmospheric Administration in Boul- 
| der, Colo., says early data rule out the- 


ories 2 and З and pin the blame on | 


| chlorofluorocarbons. But other emi- 


nent authorities disagree, and say the | 
| thing unusual enough to call it to the 
| attention of the staff. Further analy- 


evidence for the other theories is still 
| strong. The result: a hung jury. 

A lot of effort will go into the at- 
tempt to resolve the matter as soon 
as possible. For example, the special 
November issue of Geophysical Re- 
search Letters contains 46 papers with 
a variety of observations and theories 
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concerning the perplexing hole. Over 
the next two or three years, the pace 
of research and theorizing is bound to 
accelerate. The stakes are high. If the 
fluctuating ozone at the South Pole is 
brought about by some natural phe- 
nomenon that waxes and wanes with 
the years, the whole matter will soon 
become an interesting but not very im- 
portant scientific curiosity. But if it is 
the beginning of an ominous depletion 
that has started and may intensify, it 
could hold dire consequences for life 
on Earth. 


Hello out there! 


Even as you read this, radio energy 


from the distant reaches of the uni- | 


verse falls silently into an 84-foot dish 
antenna near the small town of Har- 
vard, Mass. The signals are sent to a 
locked, unoccupied building nearby 
containing 128 computers. Each two 
minutes, the computers divide the 
radio energy into 8.4 million ex- 
tremely narrow frequency bands, 
then analyze each one of them to see 
whether there is any sign that the 
signals might be artificial—signals 
generated by other intelligent races 
somewhere in the universe. In two 
minutes, Earth’s rotation has swept 
the antenna to another small area of 
sky, and the process starts again. 

Once a day, Gunther Schwartz of the 
Harvard-Smithsonian Observatory ar- 
rives and changes the elevation of the 
antenna on a north-south meridian by 
one-half degree. So in the following 
24-hour period, the antenna sweeps a 
slightly different band of sky. In 210 
days, it covers the entire 79 percent 
of the sky visible from this single point 
on Earth’s surface. 

About once every 10 days, on aver- 
age, the detecting circuits find some- 


sis of these signals has, to date, pro- 
duced only the conclusion that they 
were all, alas, of natural origin. But 
the search goes on. And other even 
larger, more ambitious receiving sta- 
tions are being planned. 
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Hot ignition 


Saab has announced that its revolu- 
tionary direct-ignition system [“Quad- | 
Coil Ignition," PS, July '85] will soon 
be installed in production cars with 
advanced 16-valve turbocharged en- 
gines. The system does away with the 
distributor, coil, and high-tension 
wires—sources of problems in most ig- 
nition systems. Instead, the new sys- 
tem has a small unit mounted in the 
engine block directly over each plug. 
These units—capacitive in nature 
rather than inductive, as are conven- 
tional ignition systems—are triggered 
by a computer system that takes its 
triggering signal directly from the 
crankshaft. This ensures precise tim- 
ing accuracy for the life of the car 
without adjustment. The system also 
produces 40,000 volts across the plug 
rather than the regular 25,000, mak- 
ing cold-weather starting easier. 

Saab also claims a raft of other ad- 
vantages. The system makes possible 
engines with higher output, lower fuel 
consumption, and less sensitivity to 
variation in fuel quality. 


A word about “Wordless” 


About the time this issue appears on 
the newsstands, a new book you may 
want to see will appear in the book- 
stores. It’s a collection of 120 of the 
best “Wordless Workshop” columns 
that have appeared in POPULAR SCIENCE 
over the years. 

We have been endlessly amused by 
the ingenious and witty drawings and 
ideas Roy Doty has developed for this 
long-running column, and are de- 
lighted to see this fine collection. The 
book, published by St. Martins’ Press, 
is $7.95. 


Editor-in-Chief 
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THE EAGLE FLIES 


Hanscom FIELD, CONCORD, Mass. 
Across the frost-laden field of grass and asphalt, the huge high- 
tech dragonfly looks like some antediluvian insect stalking a pri- 
mordial swamp in the still, pre-dawn mists. “Clear prop!" The 
warning comes from inside the plastic-shrouded bulb that hangs 
from the long translucent wing. Ground crew personnel, like worker 
bees, scuttle away from the big propeller trailing clouds of breath. 
With shoulders touching the walls of the streamlined fuselage, test 
pilot Steve Bussolari inserts his feet into bicycle-pedal toe clips and 
adjusts his perch on what looks like a low-slung patio lounge chair. 
The ebony prop starts to revolve as parka-clad flight technicians, 
50 feet to either side, steady the wing tips. 

Except for intermittent squawks from the radio, its been quiet 
inside the cockpit since the ground crew passed Bussolari—his body 
folded up like a contortionist's—getting into his box—through the 
small hole of a door in the side of the plastic-film cockpit canopy. 
The radio erupts once more: “Eagle, you have tower clearance.” 
The pedaling begins. 

Soon the soft whoosh of the big prop's wake ts beating out a steady 
rhythm to the accompaniment of faint whirring from the gearboxes. 
As his legs pump faster, Bussolari becomes conscious of his rapidly 
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accelerating breathing. Then the delicate spider work of an air- 
frame creaks and groans as the craft starts its bumpy roll down the 
runway. The aramid fiber-epoxy cockpit underfairing, acting as a 
sounding board, magnifies the rumble from the landing-gear wheels 
so it drowns out all else. 

Bussolari presses harder on the pedals, while he keeps his hands 
poised on the control sticks set on either side of his seat. The con- 
trols stiffen as the liquid-crystal-display instrument panel shows 
eight knots of airspeed—the control surfaces have finally bitten into 
the wind. A wing runner sprinting beside him calls out, "Left wing 
low!” Immediately, the pilot moves his left-hand stick slightly to 
the right. In a few moments, the long span levels out and the pilot's 
attention is again riveted on smoothing out his leg strokes, retain- 
ing his fingertip touch on the controls, and scanning the horizon, 
which is actually the airstrips asphalt surface. 

"Runners away!" The call is half-heard over the airframes rum- 
bling and shaking. Bussolari puts on a burst of speed. Oddly, he 
feels little acceleration at first. Pumping like he's going uphill on a 
10-speed bicycle in high gear, the pilot watches the airspeed indica - 
tor nudge toward 15 knots. He pulls back just a bit on the right- 
hand stick, and as the wheels lift off... there's silence. 


PHOTO BY STEVEN FINBERG 


The muffled "thwap" of the prop wake on the canopy walls and 
the sounds of his own huffing and puffing return as Bussolari feels 
the lengthy wings flex as they take the load. But the plane feels 
solid as it floats on the soft breeze. Things seem to move more slowly 


now. Still, there's very little leisure for savoring "a human dream 


being realized" up here. Sweat flows freely as Bussolari continues 
pedaling at 85 rpm to gain more altitude. 


He levels out at 10 feet, feeling as if he just crested a steep hill. 
Having stored some energy in the “altitude bank,” Bussolari settles 
down into a steady pedaling rhythm of 75 rpm while his breathing 
rate starts to slow. He glances over to the chase truck 10 feet below 


—somehow, it seems like a mile. 
Meanwhile, the machine has Oh cuan into the slight cross- 
wind that sweeps across the airfield from the right. Bussolari noses 


the airplane down a touch to pick up maneuvering speed. Then he 
banks the craft right to lower the upwind wing tip and simulta- 
neously veers the rudder left to realign the machine’s center line 


with the runway stripe. It seems like an eternity before the plane 


responds, but when it does, his hand centers the stick quickly to 


avoid overcompensating. Control inputs and responses feel decou- 
pled, as if the sticks are connected to the control surfaces with bun- 


What weighs 88 pounds, spans 102 feet, and 
flies 30 miles in two hours? It's the Michelob 
Light Eagle—the most sophisticated 
man-powered aircraft yet built. With 
this machine, MIT aero-engineers are 
pushing the limits of technology and human 
endurance to break the world's distance re- 
cord. The team's goal: to duplicate the feat 
of Daedalus, the master craftsman of Greek 
mythology, to fly the 69 miles from Crete to 
mainland Greece on a wing and pedal. 


By STEVEN ASHLEY 


lam his thing's going to crash!” The realization hit as I 
Tix hard on the control stick.“Come on, pick up,” I 
plead, frantically willing the aircraft’s nose to point 
upward. But it’s to no avail: The landscape just keeps wheel- 
ing wildly by at an ever-quickening pace. No matter what 
I try, the Eagle won't come out of its slow, seemingly inexo- 
rable spiral toward the ground. Sweat beads on my brow 
when I pedal harder in a futile attempt to increase air- 
speed and precious lift. The earth’s surface is now rushing 
toward me at an alarming rate. “It’s over," I tell myself. 

The ground looms up at a crazy angle when the color 
video-screen image freezes mid-frame. “Nice try,’ Daedalus 
project leader John Langford tells me, patting my shoul- 
der from behind the recumbent bicycle seat. "Almost ev- 
erybody does that the first time; you had it up a short time, 
at least. Once you get a human-powered aircraft— with 
the long wings—into one of those downward spirals, it's 
tough to get out," he says soothingly. 

Still breathing hard, I pull my feet from the bicycle ped- 
als and try to conceal my embarrassment from project aero- 
dynamicist Mark Drela, test pilot/human factors expert 
Steve Bussolari, and other Daedalus team members who 
have witnessed my simulated flight. “You really have to be 
very far in front of this airplane when maneuvering, but 

Continued 


gee cords, so he's learned to be patient. The small stick corrections aM 


and the smooth, regular pedal strokes resume. 


To the observer on the side of the airstrip, the Michelob Light 


Eagle looks rock-steady as it serenely glides up. the runway. It's. 


hard to believe that the lazy, silent swings of the prop are enough. to 


draw the huge sky cycle onward. Only when the orange sunrise 

shines through the canopy and reveals the silhouette of the tiny 

pilot inside does the furious pedaling become apparent. | 
Bussolari is іп a groove; he's starting to enjoy the flight. Sud- 


denly, he has to start thinking. about landing or he'll run out of 
runway. The Eagle is again crabbed into the crosswind as he. eases 
back on the pedal pressure and points the nose slightly « downward, 
Now comes the tricky part: He has to time his aligning maneuver 
with the rudder control so it coincides with the touchdown. Other- 
wise, the landing-gear wheels will hit the pavement with a side- 
ways force that could destroy them. Pedal rate declin ing, Bussolari 
flares the craft with a nudge of the elevator control, and the famil- 


iar rumbling of the wheels starts up once more. The aircraft is 


down. The pilot applies a little brake and fights to keep the wings. 
level, hoping that the wing runners can grab the wing tips before. 


they drag on the tarmac. They do. The power plant can rest. —S. A. 
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you cant overcompensate or you'll lose it,” Bryan Sullivan, 
the project’s simulation and flight control engineer, advises. 
Sullivan resets the flight simulator—a welded framework 
with seat, pedals, sprocket, and bicycle chain linked to an 
automobile alternator, two control sticks, and a Silicon 
Graphics IRIS 2400 computer graphics work station—for 
another run. But I decline, having already received a graphic 
lesson on the Michelob Light Eagle’s slow roll and yaw 
response. 

Over toward the center of the whitewashed, arc lamp-lit 
airplane hanger at the Massachusetts Institute of Tech- 
nology Lincoln Laboratories Flight Facility in Concord, 
Mass., the real Eagle rests its graceful, transparent, DC- 
9-sized wings up on chocks. By the time you read this, the 
newly built research prototype airplane will have been 
trucked out to a dry lake bed at NASAs Dryden Flight 
Facility in California for flight tests. After that, the frail 
machine will attempt to beat the world’s distance record 
for human-powered aircraft (HPAs) set by the Gossamer 
Albatross, which crossed the 22-mile-wide English Chan- 
nel [PS, Dec. ’78]. If the tests are successful, a second, more 
highly refined airplane— Daedalus—will be built to try 
the 69-mile flight from Crete to mainland Greece, a 


1) Water bottles and 
iron weights provide 
the bending force dur- 
ing proof-testing of the 
Eagle’s wing structure. 
2) Structural engineer 
Cruz places the finishing 
touches on the Kevlar- 
epoxy fuselage under- 
fairing, known as the 
"boat." 3) Test pilot 
Bussolari cranks away 
at the flight simulator/ 
ergometer, which in- 
cludes a high-resolution 
graphics computer and 
monitor, two control 
sticks, a recumbent bi- 
cycle seat and pedals, 
and a load-varying al- 
ternator. 4) Aerody- 
namicist Drela works 
on the fuselage struc- 
ture. 5) Crew member 
Jim Alman one-hands 
one of the Eagle's all- 
moving wing tips. 
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HIGH-TECH SKY CYCLE 


Built like a sophisticated model airplane with the wingspan 
of a DC-9 jet, the Michelob Light Eagle is designed to fly long 
distances (25+ miles) at 15 mph via pedal power. A graphite- 
epoxy spar, which consists of a large tube attached to two 
small tubes above and below it, runs the length of the wing. 
Ribs of polystyrene foam shape the wing’s cross section. A 
light-but-strong Mylar plastic skin is stretched and then 
heat-shrunk over the ribs for a tight fit. The wing leading 
edge is covered with Styrofoam beadboard to prevent the 
Mylar from sagging and distorting the airfoils. The autopilot, 
designed to give the pilot some rest during long flights, main- 
tains airspeed, level wings, and directional heading. 
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re-creation of the mythical Greek craftsman’s flight from 
captivity on wings fashioned from wax, thread, and feath- 
ers. The feat, planned for fall of this year or spring of the 
next, would more than triple the record for HPAs set by 
Bryan Allen in Paul MacCready’s Albatross. 

The flight seems possible, but only by pushing human 
endurance and flight technology to the limit. And the Eagle 
is the test bed for determining how best to do it. “We're 
right on the verge of feasibility,” Drela says. Success will 
depend on a severely optimized aircraft designed with the 
help of computers, built from advanced materials, and 
equipped with an autopilot and a finely tuned athlete to 
power and pilot it. 

“I guess you can see why we built the training simula- 
tor,” Bussolari remarks. “Since there are no two-seat HPAs, 
your first flight in the Eagle is a solo flight. With a plane 
that took almost 15,000 person-hours to build and that's 
this difficult to fly, we don't want to take any chances.” Lois 
McCallin, a lean, 122-pound tri-athlete who beat out 25 
candidates to become the project's first official pilot, agrees. 
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“The simulator is really very helpful . . . it’s the closest thing 
to actually flying the Eagle. It’s also a big confidence builder.” 
Later, we're upstairs in the Daedalus project office, a gray, 
low-ceilinged room, where eight or nine team members 
gather around a TV monitor. They stare intently at a vid- 
eotape of the early morning’s flight test. Somehow, it looks 
a lot like a football team watching Sunday game films. 
Bussolari questions McCallin like a coach debriefing his 
star rookie quarterback about a big play, while two techni- 
cians lounge in a corner commiserating about the all- 
nighters they'd pulled last night to repair the rudder. Two 
days previously, the fragile plastic foam ribs of the rudder 
had been damaged when a gust of wind blew the free- 
swinging rudder assembly into the boom as the ground 
crew carried the Eagle into the hanger. POPULAR SCIENCE 
photographer Greg Sharko and I are still smarting from 
our 4 a.m. wake-up call, though it doesn’t seem to have 
fazed anyone else. Their energy is impressive. It’s clear that 
this project and the airplane downstairs is the offspring 
[Continued on page 118] 
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Can the two-stroke 
make if this time? 


A revolutionary air-pressurized injector, developed in Australia, is pump- 
ing new life into the two-cycle engine. Now even Detroit is considering 
these light, simple engines for future passenger cars. 


By DAVID SCOTT 
Drawings by Linda Richards 


PERTH, AUSTRALIA 
| @ hen I first opened the hood of 
үү: experimental subcompact 
car, I had to lean well forward 
to find the tiny three-cylinder engine 
lurking at the bottom of a near-empty 
compartment. Dwarfed even by the 
Chevette-sized Holden Camira in 
which it was being tested, the tiny 
two-stroke engine nonetheless gave 
brisk performance when І took the car 
for a spin on Australian roads. The 
Holden accelerated quickly and eas- 
ily pulled steep grades. And I found 
the engine far smoother than the 
small fours that usually power cars 
like the Camira. 

Neither the size nor the perfor- 
mance should have been a surprise. 
Firing once every piston stroke, two- 
cycles normally outperform four-stroke 
engines, which fire only every other 
revolution. A three-cylinder two-stroke 
fires with the same rhythm as a stan- 
dard four-stroke six-cylinder, making 
the engine exceptionally smooth. 

Still, as someone who remembers 
the noise and the smoky trail left by 
the popcorn-popper two-stroke Saabs 
of the 1960s, I couldn't help but be 
impressed. There was no irregular 
stuttering under light load, and not a 
hint of blue exhaust smoke anywhere. 

The secret is a new low-cost air-and- 
fuel injection system developed by 
Australia's Orbital Engine Co. Orbit- 
al's recent work on the oft-scorned two- 
stroke already has sparked interest at 
both General Motors and Ford. The 
promise of clean-running two-cycle en- 
gines has also attracted attention from 
outboard-engine companies. And not 
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only is a two-stroke revival in the 
offing, Orbitals air-powered fuel in- 
jection may spur another renaissance: 
the stratified-charge engine. 

"Our in-cylinder injection eliminates 
all the snags of previous two-strokes 
while retaining their clear advantages 
of mechanical simplicity and compact- 
ness," says Ken Johnsen, commercial 
manager of Orbital. 

Although auto makers are reserv- 
ing judgment and are especially skep- 
tical about any two-stroke's ability to 
pass U.S. emissions standards, the 
light weight, compact size, and famil- 
iar manufacturing techniques embod- 
ied in the Orbital engine already have 
encouraged both GM and Ford to com- 
mission prototype cars using it. 

"We've been working on our own 
two-stroke for several years," says Ian 
MacPherson, director, power-train en- 
gineering office at Ford. “So when we 
saw what Orbital had done, naturally 
we were interested." 


Against the wind 


Changing the current prejudice 
against two-strokes prevalent among 
auto engineers today could be tough 
indeed. Virtually all cars on the road 
use four-stroke engines. Fuel and air 
are drawn into the cylinder on the first 
downstroke and compressed on the 
upstroke. Power is produced only on 
the third, downward thrust of the pis- 
ton, propelled by the exploding mix- 
ture. The final upward motion pushes 
exhaust gas out of the combustion 
chamber, and the cycle begins again. 

The principle is something like 
keeping people separated by sections 
of a revolving door. Fresh gas and ex- 
haust don't mix, hence exhaust can't 
disturb the combustion mixture, and 


fresh gas doesn't pollute the exhaust. 
Regardless, the “wasted” pumping ex- 
haust stroke that produces no power 
beckons engineers to combine the 
intake-exhaust cycle. 

A typical two-stoke draws a charge 
of air and fuel into the crankcase, 
below the piston, at the same moment 
another fuel-air charge 1s being com- 
pressed above the piston. After the en- 
gine fires, the piston moves down, 
uncovering transfer ports that let the 
air and fuel pass from the crankcase 
into the combustion chamber. In ad- 
dition to refilling the cylinder with a 
fresh mixture, this also helps push the 
exhaust gas out of the cylinder. 

Because the pistons are firing every 
stroke, a given displacement engine 
should produce twice the power of a 
normal four-stroke. Another benefit is 
simplicity: Two-strokes frequently dis- 
pense with the complicated valve train 
of a four-stroke, instead using holes 
cut in the cylinder wall to admit fuel 
and air and allowing exhaust to exit. 

But two-stroke can be a quick and 
dirty way to generate horsepower. Con- 
troling combustion accurately over 
various engine speeds and loads is 
nearly impossible. So two-strokes tend 
to misfire frequently, making that fa- 
miliar corn-popping sound and dump- 
ing raw hydrocarbons into the atmo- 
sphere. Also, lubricating oil inevitably 
mixes with the fuel as the mixture 1s 
drawn through the crankcase, and 
burning oil becomes a source of fur- 
ther hydrocarbon emissions, not to 
mention the cause of the telltale blue 
smoke. At present, no two-stroke en- 
gine—automotive or motorcycle—can 
pass emissions standards for street use 
in the U.S. 

The major breakthrough claimed for 


^d > | "1 аг wa | Orbital’s engine (left and below) is based оп 


! AS a conventional two-stroke. Air is drawn into 
ч ey | the crankcase as the piston moves up, then 
м” forced through a transfer port into the cyl- 


inder. Fuel is injected directly into the cylin- 
der, so combustion is more efficient. Because 

` the fuel doesn't pass through the crankcase, 
it doesn't pick up oil. 
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TRANSFER 
PORT 


STANDARD CRANKSHAFT- 
LUBRICATION SYSTEM 


the Orbital engine is a fuel injector 
that uses compressed air instead of the 
usual fuel pressure to squirt gasoline 
into the engine cylinders (see caption). 
One of the major advantages of the 
injector is that the blast of high- 
velocity air blowing through the fuel 
atomizes it into exceptionally fine 
particles—about 40 the size ofthe drop- 
lets in the spray of a conventional fuel 
injector. The homogeneous fuel-air 
mixture that results makes for more 
complete combustion, hence greater 
output. 


When applied to a two-stroke en- 


gine, the direct-injection system solves 
some of the major drawbacks of con- 
ventional designs. 

The Orbital system precisely con- 
trols the fuel-air mixture. In effect, the 
Orbital two-stroke engine is a modi- 
fied stratified-charge engine [PS, July 
"[5]. The highly atomized fuel actu- 
ally sets up several zones of fuel mix- 
tures in the combustion chamber that 
ignite progressively as the flame front 

Continued 
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Fuel is supplied to the Orbital injector 
(above) by a low-pressure pump. Dia- 
phragm-type valves are closed by com- 
pressed air, and a blast of air forces 
the fuel into the engine. Volume of fuel 
is determined by the position of the hol- 


advances. Keeping the fuel out of the 
crankcase also helps control lubrica- 
tion pollution. 

Orbital’s Johnsen also notes that the 
low-pressure injection system and con- 
ventional engine design make for ease 
of manufacturing, hence low cost. 

Orbital has already built one run- 
ning car and delivered several engines 
for GM to examine, in addition to pur- 
suing a program with Ford. Outboard 
Marine Corp. also has licensed Orbital 
technology. The outboard manufac- 
turer anticipates that auto-style emis- 


76 | POPULAR SCIENCE 


INJECTION | | 
| AIR IN | 


LOAD 
VARIATION 


| | 


M A LOAD 


stratified-charge four-stroke engine. 

Stratified-charge engines are de- 
signed to burn air-fuel mixtures far 
too lean to ignite with a spark. They 
do this by first igniting a small jet of 
richer mixture, then using this Jet as 
a torch to ignite the leaner mixture 


| filling the rest of the cylinder. Ideally, 


such an engine could be both more ef- 
ficient and cleaner running than cur- 
rent production engines. 

Ford has had a long-running pro- 
gram to develop the stratified-charge 
combustion process. In the mid-1970s 
the company did extensive work on the 
programmed-combustion (PROCO) en- 
gine, which started out as a two- 
stroke, then evolved into a four-stroke 
design. PROCO was put on the back 
burner when gas became plentiful, but 


| work continues on the project. 


low metering shaft, which is moved by | 


an electric solenoid. The air blast helps 
atomize the fuel into extremely small 
droplets (below left), compared with 
those from a conventional electronic in- 
jector (below right). 


sions laws eventually will reach the 
marine market. 

Even if Orbital's new two-stroke 
doesnt find its way into your Chevro- 
let or Ford, the revolutionary air- 
powered fuel injector might. MacPher- 
son says that Ford has been studying 
the Orbital injection system separately 
from the two-stroke engine. Like most 
U.S. auto makers, Ford is still look- 
ing for potential fuel-saving technol- 
ogy, even in these days of cheap gas. 
And company engineers think Orbit- 
al's injector might work well in a 


The Orbital injection system 1s one 
approach to stratified-charge combus- 
tion for either two- or four-stroke en- 
gines, says MacPherson. Ford recently 
signed a contract with Orbital to build 
a four-stroke engine, based on that 
from the current Ford Escort, to dem- 
onstrate the technology. 

Walbro, a major manufacturer of 
fuel-system equipment, also sees the 
injection system as promising for both 
two- and four-stroke engines. In fact, 
the company has gone so far as to li- 
cense the Orbital technology for sale 
here in the US. 


Two-cycle skepticism 


Despite their advantages, two- 
strokes still raise eyebrows in Detroit. 
^Emissions are a serious problem," 
Ford's MacPherson says. “The scaveng- 
ing action [using incoming air to push 
out exhaust gas] of a two-stroke cools 
off the exhaust gas.” That makes it 
difficult to light off the catalytic con- 
verter needed to oxidize leftover hy- 
drocarbons. 

Orbital says it has the answer to 
the hydrocarbon emissions—a spe- 
cially designed catalyst. And although 
oxides of nitrogen (NO,)—caused 
when the high temperatures from lean 
burning fuse atmospheric nitrogen 
and oxygen—are a problem with most 
stratified-charge engines, the company 
is testing a variety of combustion 
chambers in search of a solution. 

The compact size of a two-stroke 
would be of greater benefit to a mini- 
car than to the big sedans Detroit still 
depends on. So expect to see the new 
lightweights on the market overseas 
before they make inroads in the U.S. 
But given the new generation of small 
economy cars coming into the market 
in the U.S., the powerful, compact Or- 
bital engine might prove to be the 
right idea in the right place at the 
right time. B 
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This electric furnace has a heart of stone: 2,400 pounds of 
it. Heat 1s stored in crushed rock when demand for electric- 
ity is low—for use when demand is high. 


By V. ELAINE GILMORE 


homeowner calls the furnace- 
Д man for routine service. 

He comes to the house, looks in- 
side the furnace—and finds a pile of 
rocks. 

It sounds like a vignette from an 
old Candid Camera TV show, but it 
could be for real if a new furnace, 
sponsored by the Electric Power Re- 
search Institute (EPRI) and developed 
by FluiDyne Engineering, reaches the 


market. Inside the furnace is a 28-by- 
66-inch cylinder of gravel. Its purpose: 
to store heat. The 30-kilowatt heat- 
ing element runs only when demand 
for electricity is low. Heat is stored in 
the gravel for use when electric de- 
mand is high. 

Heat-storing furnaces could help 
electric utilities to even out their load. 
And with lower off-peak rates, they 
could help homeowners save money. 
“Such furnaces have been used in Eu- 
rope for thirty years,” says C. Lynn 


1) When peak electric rates apply and 
the house thermostat calls for heat, the 
house fan draws air through hot gravel 
and delivers it to the house. 

2) When off-peak rates begin, electric 
elements come on and the charge fan 
blows heat into the gravel, heating it 
to 1,200° F. 

3) When house thermostat calls for heat 
during off-peak hours, the electric ele- 
ments, charge fan, and house fan all 
operate. Estimated price of the heat- 
storing furnace: $3,000. 


Marksberry, head of FluiDyne's design 
team. “But they use expensive fire 
bricks for heat storage." Cheap basal- 
tic gravel works as well, he found. 
Fifteen prototypes of the furnace 
are undergoing field tests. Veronika 
Rabl, project leader at EPRI, expects 
it to be available next fall. 
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All photos ©1986 CNES, 
courtesy SPOT Image Corp. 
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SPOT's first photo, taken 5 days after launch from Kourou, 
French Guiana, is this multi-spectral view of a region near 
Djebel Amour in the Atlas Mountains of Algeria. The area 
covered is 37 by 37 miles, with a resolution of 66 ft. False 
colors delineate various rock types, exposed by erosion: 
Yellow, for example, indicates alluvial sands washed out of 
the sandstone ridges slanting northeast. The information is 
invaluable for mineral exploration. 


И. 


X eas, 
iH m. 
Pur ri o 


AST 


A new eye-in-the-sky satellite, using highly sophisticated electronics, yields better resolu- 
tion than any but U.S. super-secret spy spacecraft. Its remarkable pictures are available to 
all comers—for a fee. Interested customers range from agricultural experts to city plan- 
ners, and maybe even some intelligence services. 


By JIM SCHEFTER 


corched earth points finger-like away from a geomet- 
rically shaped industrial complex. The sky is clear, 
but on the ground there is a major disaster. More 
than 500 miles overhead, electronic sensors aboard a boxy 
French satellite peer at the terrifying scene, recording suc- 


The image below of Garden City, Kan., 
lets agriculture experts analyze, farm 
by farm, a major winter-wheat center 
for crop type, stage of growth, and po- 
tential yield. Large circles are fields ir- 
rigated by circulating systems; white 
ones are mostly unplanted. Varied 
crops are shown in red hues. 


False-color scene of New York Harbor 
(right) with the tip of Manhattan Is- 
land, N.Y., at top was produced by 
merging multi-spectral and panchro- 
matic images to bring out details of 
buildings, bridges, vegetation, marine 
facilities, etc. Even the wakes of ships 
in the harbor can be clearly seen. 


cessive images that will soon appear on television screens 
and the front pages of virtually every newspaper in the 
free world. 

It is May 1, 1986, five days after the world's worst peace- 
time nuclear disaster. The fires of Chernobyl are out. The 
blackened scorch mark remains. 

When they are processed and released later that day, 

Continued 
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the high-quality photos from space give us our first over- 
all look at the Chernobyl area. They also demonstrate the 
amazing power and potential of a new civilian eye In the 
sky that promises to become a vital new information tool 
for professions as diverse as agriculture, petrology, and 
investigative journalism. 

The satellite is SPOT (Satellite pour l'Observation de 
la Terre, or Earth observation satellite), launched by the 
French on Feb. 21, 1986, atop an Ariane expendable rocket. 
From its circular 517-mile-high polar orbit, SPOT can "see" 
objects on the ground as small as 33 feet in diameter. That's 
hardly in the same league with the best military spy sat- 
ellites, which have resolutions measured in inches. But 
it's three times better than the U.S. Landsat (now called 
EOSAT) Earth resources satellite system in operation since 
1972. 

“The big difference is that SPOT uses CCD |charge- 
coupled device] technology, not scanners," said Jean-Denis 
Dupuy, a marketing director for the SPOT Image Corp., 
headquartered in Toulouse, France. The private company 
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and its subsidiary in Reston, Va., sell the images to all 
comers at prices ranging up from $155. 

Dupuy spread a selection of SPOT photos across the table 
in the company's small Paris office at the French national 
space agency, which owns a controlling interest in the 
company. 

One of the pictures was a black-and-white view of the 
Toulouse area, enlarged from the original 37-mile-square 
image. I easily picked out the city's streets and alleys, its 
major air base and commercial airport, and the main 
French space center on the edge of town. Then Dupuy 
pointed to the airport's runways. 

"What do you see?" he asked. 

I looked again, this time more closely. “Tire marks!” I 
exclaimed. "A lot more planes land on this end than the 
other end.” 

Dupuy nodded with satisfaction. "Now you know some- 
thing about the prevailing winds in Toulouse," he grinned. 
"But I admit we were surprised to find so much detail. 
One advantage of CCD technology 1s the stability in orbit 


that lets us reach cartographic standards in our images, 
at scales never reached before, down to 1:50,000. There 
are no vibrations from moving scanners, as in Landsat, 
that limit our quality.” 

SPOT can produce either multi-spectral color images 
with a resolution of 66 feet or panchromatic black-and- 
white images resolved to 33 feet. 

The key to it all is the CCD, an array of tiny sensors 
that measures the intensity of incoming light and con- 
verts it to electronic signals. SPOT’s 16 linear CCD ar- 
rays are each less than an inch long. Yet the four arrays 
used for high-resolution panchromatic images each have 
6,000 sensors. The other 12 arrays, four for each of three 
different color bands, contain 3,000 sensors apiece. Out- 
put from these arrays is electronically combined to pro- 
duce multi-spectral images. 

To record a panchromatic image, the 6,000 sensors lined 
up in a CCD array gather light from below in “push broom” 
fashion, sweeping their gaze across the terrain as the sat- 
ellite moves. “Each sensor ‘sees’ a terrain width of thirty- 
three feet,” said Rob Lees of SPOT’s US. subsidiary. “Each 
1.5 milliseconds—the amount of time it takes the SPOT 
satellite to travel over thirty-three feet of ground below— 
the light intensity from each sensor is read and stored in 
an on-board buffer.” 

The result is a line of light composed of 6,000 dots, each 
representing a 33-foot square, or pixel. With a new line 
being measured and recorded each 1.5 milliseconds, SPOT 
quickly builds up a complete image over a 37-mile square 
on the ground. Data can be transmitted immediately to a 
ground station in either Kiruna, Sweden, or Toulouse, if 
either is visible to the satellite, or the data can be stored 
for transmission later. 


This zoom sequence of New Orleans, La., dem- 
onstrates the ultrahigh resolution of SPOT. It 
begins with a full-scale view (left) covering a 
37-by-37-mile square (slightly cropped here). The 
first zoom close-up (above) covers the area out- 
lined by the white box on the overall scene; the 
white Superdome sports stadium with its 
shadow is clearly seen. In the second zoom 
image (right), covering the area inside the black 
box, individual pixels, each about 66 ft. square, 
become visible. The actual resolution exceeds 
66 ft.; some streets shown are narrower. 


The process is somewhat more complex for multi-spectral 
images, which combine readings from different CCD ar- 
rays. And the resolution is halved because readings from 
two adjacent sensors are combined to create each pixel, 
Lees explained. But the images are much more informative. 

They can be used, for instance, to identify specific crops, 
measure acreage, or even calculate crop yields. Or they 
can help geologists identify mineral formations, spot likely 
geologic features that could indicate underlying gas or 
oil, or monitor changing temperatures in volcanic terrain. 

SPOT’s CCD arrays are divided into two sets, each look- 
ing through its own folded-optics telescope with a focal 
length of 1,082 millimeters. The telescopes can be oper- 
ated together, viewing exactly the same scene reflected in 
precisely controlled mirrors, or separately to view differ- 
ent scenes. 

"SPOT's cycle is twenty-six days,” Dupuy told me, "for 
passing vertically over any given point on Earth.” The best 
images are vertical, he said. But the mirrors can also be 
swiveled to allow SPOT to view obliquely up to 27 de- 
grees, or 295 miles, on either side of its track. That capa- 
bility means that SPOT can look at points of interest 
such as Chernobyl more often. 

“Depending on latitude, we can image any place on Earth 
every two to four days," Dupuy said. "But there is some 
loss in quality" For many applications, including agricul- 
tural monitoring and news media probing, the clarity loss 
from oblique viewing is insignificant. 

Oblique imaging also gives SPOT the ability to provide 
stereoscopic pairs by recording the same ground area on 
different orbital passes. Map makers needing terrain- 
elevation data are likely to be major buyers of SPOT im- 
ages, Dupuy said. 

Libraries of SPOT images will be maintained in both 
Reston, Va., and Toulouse, France. The satellite could re- 
cord as many as 900,000 images in its first year of opera- 
tion alone. The satellite has a lifetime of about three years, 
limited by the need to use battery power each time it 
crosses the dark side of Earth, then recharging the bat- 
teries with solar cells when it returns to sunlight. 

A second SPOT satellite, now being ground-tested, will 
be launched when needed. Two additional satellites with 
improved capabilities are planned by the French, giving 
the SPOT system a minimum lifetime of 12 years. 
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The Indian Ocean off Fremantle, Australia, is the proving ground for this year’s America’s Cup. Design of the so-called 


dud x 


Competition for this year's America's Cup is heating up as much in research laboratories 
as it is on the Australian seas. This time, powerful supercomputers and other high-tech 
tools were called in to help design a yacht that could regain the U.S. lead. 


BY HUGH ALDERSEY-WILLIAMS 
Drawing by Dan Osyzcka 


ESCONDIDO, CALIF. 
ndrew Dovell shouts to be heard above the whine of 
hydraulic machinery. “This is the deep-water basin 
where we test the twelve-meter yachts,” he yells. 


A 


We're standing at one end of a long tank of water, twice 
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the size of an Olympic swimming pool. A huge baffle 
pushes waves down its length. "Currently" says Dovell, 
"it's generating a random sea.” Around us, a number of 
scale models of the America's Cup 12-meter yachts are 
scattered, their underbodies shrouded in black polyethyl- 
ene, which hides the technological result of three years 
and hundreds of thousands of dollars of research and test- 
ing. Dovell, project engineer for the America's Cup syndi- 


12-meter boats is limited by a formula that includes length near the waterline, girth, hull height figure, and sail area. 


cates at Offshore Technology Corp. here in California, has 
probably seen more of these design secrets than anyone 
else. His test facility was used by four of the six Ameri- 
can syndicates that challenged to regain the cup. 

After the shock of losing the America’s Cup four years 
ago, the U.S. is betting on technology to win it back. The 
six U.S. syndicates and their challenging clubs hail from 
New York, where the cup had been on display for 132 
years; San Diego; San Francisco; Chicago; Newport Beach, 
Calif.; and New Haven, Conn. Together they spent more 
than $60 million and enlisted technological assistance that 
would not shame the office of the Strategic Defense Ini- 
tiative. Dovell’s company alone evaluated over 100 combi- 
nations of new hull and yacht shapes. 


PHOTO BY ROGER GARWOOD/ WHEELER PICTURES 


But one thing is certain: The “winged keel” that the 
Australians used with such devastating success off New- 
port, R.I., in 1983 (see drawing) is now a proven advan- 
tage, and was the starting point for the new 12-meter keel 
designs. Most of the American yachts will have some vari- 
ant of it; and some have added their own innovations— 
every bit as radical now as the winged keel was in 1983. 
“They had ideas of what would happen when they came 
in here," Dovell recalls with a grin. “I’ve seen 'em cele- 
brate and I’ve seen 'em not so happy. The first thing that 
happens when they're happy is they start figuring how 
much they're going to win the cup by.” 

But only one of the America's Cup yachts—called "12 

Continued 
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PHOTO BY ROGER RESSMEYER 


meters,” not for their real length but for a formula all de- 
signs must satisfy—can unfurl the winning sails. After 
more than three months of races between 17 yachts from 
seven countries, the one victorious challenging yacht must 
duel the chosen Australian defender of the cup in a best- 
of-seven series of one-on-one races. The Indian Ocean off 
Fremantle in Western Australia will be the site of the 
spectacular conclusion of the 27th competition for this 
venerable trophy. 


Improving on the wing 


“Obviously, the Australians deserved to win,” concedes 
Bill Langan, speaking of the 1983 victory. He sits amid 
rolled drawings and musty volumes in his midtown Man- 
hattan office at the venerated naval architects Sparkman 
and Stephens. Langan is chief designer for the New York 
Yacht Club’s America II. “They came up with a very imag- 
inative boat,” he says. David Pedrick, a designer for the 
San Diego syndicate’s Stars and Stripes, agrees: “Australia 
II opened up a style of keel that a lot of people have had 
to learn about.” 

And that’s what America’s yacht designers have been 
doing ever since. Their strategy: Try to figure out ways to 
improve the winning Australian design. Then evaluate it 
with all the computer power that can be brought to bear. 
Finally, build models of the most promising designs, test, 
improve, recompute, test again. Some of the country’s most 
powerful computers and most experienced aerodynamicists, 
physicists, and other high-powered technical wizards have 
worked on the project. For example, the San Diego group 
harnessed the power of that ultimate number-cruncher, a 
Cray X-MP supercomputer, for modeling its Stars and 
Stripes designs. “Using codes originally developed for the 
aerospace industry, you model the geometry of the boat 
and the water conditions at the same time,” says Carlos 
Marino, manager of Cray Research’s engineering applica- 
tions group in Minneapolis. 

Local wave and weather data collected over a period of 
years from the Fremantle area are added into the calcu- 
lations. According to Britton Chance, another on the San 
Diego design team, "There's ten years of weather data avail- 
able and a considerable amount of wave data. We race- 
modeled the boats in that ten years of weather and devel- 
oped statistical analyses of the boat that would be most 
likely to win.” 

Heiner Meldner, a weapons physicist at Lawrence 
Livermore National Laboratory, also used a Cray but with 


Experimental yacht designs must be tested in giant water 
tanks (left). Computers continually monitor the yacht’s per- 
formance as it is pulled through tank-generated rough and 
calm seas. Using a panel program, Chrysler computer graph- 
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In this Cray supercomputer plot (top), the color code гер- 
resents the height of the water in relation to the hull, with 
darker areas representing the trough of the wave (bottom). 


Ripples around the stern and bow represent wave drag. 


a different modeling system to evaluate the St. Francis 
Yacht Club’s (San Francisco) USA 12-meter yachts. 
Whereas the other syndicates used “panel programs” that 
simulate the smooth curves of a yacht with a skin of up to 
5,000 flat panels, Meldner put his extra computing power 
to work on a more complex Navier-Stokes fluid-dynamics 
program that models the boat and the water around it. 


ics came up with a structural grid model of the Eagle (New- 
port Beach, Calif.). The simulated yacht structure (right) is 
exposed to stresses to check stability; if there are weak pan- 
els, they can be identified and corrected early on. 


WIND DIRECTION 


STERN 


REVOLUTIONARY U.S.A. DESIGN A—LOW PRESSURE 


B—HIGH PRESSURE 


EXTRA 
LIFT 


SIDE ELEVATION FRONT ELEVATION 


CONVENTIONAL WINGED-KEEL DESIGN 


SIDE ELEVATION FRONT ELEVATION 


“Imagine the boat sitting in an aquarium,” says Meldner. 
The aquarium water and the boat in it are divided into a 
million or more cubic volumes. Within each tiny volume, 
every movement must be accounted for, every force resolved. 
Pressure of water from the yacht's keel passing nearby on 
one face of the cube, for example, must be transferred to 
the other faces of the same cube. 

Meldner's program allows the action of water on a hull 
shape to be simulated over a period of time, not merely in 
an idealized steady-state condition. "These programs are 
like living beings," Meldner marvels. Using the Cray X- 
MP, he designed two yachts, an evolutionary USA, with a 
winged keel, and a revolutionary USA, which has a for- 
ward rudder, or “canard,” in front of the keel (see draw- 
ing). Explains Meldner: “We bounced up to a dozen ideas 
around. Then we decided which one to pursue and opti- 
mized it. The new design that we're using is very differ- 
ent from a winged keel." 

The codes used in the computer “panel” programs were 


With a winged keel there is more weight deeper in the water, 
increasing the yacht's stability. Also, winglets reduce the 
diameter of drag-inducing tip vortices, or twirling eddies, 
that form at the tip of the keel. High pressure above each 
winglet forces more water to pass between it and the water 
surface, reducing the trough midway along the yacht's 
length and therefore its wave-making drag. Conversely, low 
pressure below the wings causes the boat to be sucked 
slightly lower in the water, increasing its waterline and 
speed. The revolutionary design of the USA yacht (inset) 
uses a front rudder, or canard, and a small bulbous keel. 
The design, in theory, separates and optimizes the lift and 
ballast functions while increasing maneuverability. 


the invention of John Hess, a research fellow at McDonnell 
Douglas Corp., who specially adapted them from aerody- 
namics use to describe the motion of a hull through water. 
Although Chance says that "flow codes have only been 
used in the aircraft industry for the prediction of lift, not 
for drag," the space shuttle did undergo drag studies. 
Therefore, to reduce drag on their yachts, the Stars and 
Stripes designers worked with Douglas Cooke, a NASA 
Johnson Space Center engineer who had performed aero- 

dynamic flight testing for the shuttle during reentry. 
Improved flow codes can also reveal what happens when 
the pitching boat moves through the boundary between 
air and water. Although some of the yacht's forward mo- 
mentum is converted into wasteful wave drag, better com- 
puter modeling of this air-water interface has helped 
designers create yachts that kick up less-pronounced waves. 
Other aerodynamic tests played important roles in yacht 
design. Wind-tunnel tests formed part of the design pro- 
[Continued on page 112 
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Compute anywhere with 


Photos by Greg Sharko 


on't sit down,” said Andy Czer- 
nek of Zenith Data Systems, as 
he gently nudged me away from 
the desk chair I was headed for. 
"TIheres no need.” On the desk was 
the company's new portable computer 
that uses an LCD display. With LCDs, 
I knew, you must sit directly in front 
of the screen to see an image. Czernek 
turned on tlie computer. The screen 
went bright blue, then gray, then 
filled with blue-tinted characters that 
streamed across its face. Despite my 
poor viewing angle, the letters and 
numbers were bright, clear, crisp, and 
extremely legible. This was Zenith's 
new Z-181, a computer unlike any 
other LCD portable. 
For years, makers of briefcase-size 
computers have been trying to capture 


By WILLIAM J. HAWKINS 
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the on-the-go computer buyer who rep- 
resents a possible $9 billion market 
by 1988. But poor displays, a lack of 
compatibility between models, and a 
cool acceptance by large corporate 
ouyers restricted the totables to most- 
ıy dedicated computer users who have 
a need for portable word processing. 

Now all that is changing. New LCD 
displays—that approach cathode-ray- 
tube quality—are here. Tough and 
tiny 3.5-inch disk drives make the por- 
tables smaller and lighter, and add 
compatibility between computers for 
а variety of new jobs. And IBM has 
added corporate approval by entering 
the briefcase arena. 

To learn how all that happened, I 
spoke with machine makers. And to 
see the results of their work, I tried a 
half-dozen of the new LCD portables. 
Here's what I found. 


A light twist 


In 1984, Data General Corp. showed 
the first full-screen LCD briefcase por- 
table, the DG/One, which used a first- 
generation twisted nematic LCD 
screen. "The twisting refers to the 
LCD molecules," says Ron Pipe, engi- 
neering manager for the DG/One. 
"The molecules are rotated in a 
ninety-degree helix and allow the pas- 
sage of polarized light. When an elec- 
tric field is applied, the molecules 
untwist, blocking the light and creat- 
ing a black spot." By controlling indi- 


Supertwisted LCD screens make displays 


vidual points, the display creates a 
specific image. 

But the 90-degree twist was insuf- 
ficient. "There can be a fuzzy range," 
says Pipe, “an area where it's not clear 
whether light is passing through or 
not." That range distorts the edges of 
the image, and restricts the contrast 
ratio (ratio of the image to the back- 
ground) to about 2 to 1. The image is 
only twice as dark as the background, 
making it difficult to see in even opti- 
mum lighting conditions. 

"In the second-generation display 
used in the DG/One Model II, the twist 
is greater—180 degrees," continues 
Pipe. "The differentiation between 
light passing through and no light 
passing is much greater.” 

The additional twist increases the 
contrast ratio to as much as 6 to 1, 
and I was impressed by the screen dis- 
play on the Model II. It is far supe- 
rior to the earlier version. However, 
none of the computers I tried come 
close to Zenith's Z-181. 

"Our display has a contrast ratio of 
about twelve to one," said Zenith's 
Czernek. "It's starting to compete 
with a CRT" (A monochrome CRT 
gives about a 20-to-1 ratio.) Zenith's 
LCD screen is supertwisted—up to 
270 degrees—and backlighted by an 
electroluminescent back panel. While 
supertwisting is largely responsible 
for a clearer image and better con- 
trast, the backlighting helps. “The 


easier to see, lighting less critical. Tiny 
3.9-inch disk drives lighten the load but give 
PC compatibility. And a new name—IBM 
—enters the take-along computer arena. 


light you see passes through just 
once," said Czernek. "You're not seeing 
reflected light that enters and exits 
the display.” 

A bonus to increased contrast is a 
wider viewing angle. To see an image 
on an earlier LCD you had to be 
within 30 degrees of the display's cen- 
ter. "The new display has a viewing 
angle as high as seventy degrees off 
center [140 degrees total]," said 
Czernek. "That's important when 
you're trying to show an image to 
more than one person." 

Why would you want to do that? 
Think business. Lots of new jobs are 
opening to these computers, and the 
reason is compatibility. 


A new standard—and new jobs 


“I wouldn't say we've started a new 
standard," says Ed Thomas, IBM's 
systems manager for entry products, 
“but we do support the 3.5-inch disk 
format." 

When IBM supports something— 
such as the 3.5-inch floppy disk drives 
in its new PC Convertible—savvy 
competitors don't buck the trend. "The 
standard in portables is definitely 
going to be the 3.5-inch floppy," says 
Ed Murphy, marketing communica- 
tions manager for Grid Systems Corp. 
“IBM has made that clear.” 

The 3.5-inch disk holds 720 kilo- 
bytes of data—twice as much as a 

Continued 
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5.25-inch floppy — fits in your pocket, 
and has a tough, hard-plastic case. 
"These are made for the guy who'll 
toss them in the trunk next to the 
golf clubs for the meeting he's got 
planned," chuckles Murphy. 

The machines use the same soft- 
ware—MS-DOS—for control. "That 
makes them compatible with each 
other and with desk-top PC machines," 
says Murphy. "And that ability ex- 
pands the range of applications far be- 
yond the uses of just word processing." 

"Qur greatest demand has been 
from the insurance industry and uni- 
versities," says IBM's Thomas. "Other 
uses include in-the-field people in- 
volved with sales, banking, auditing, 
and research." 

"These people can now do on-site 
personal computing, demonstrations, 
and information gathering," adds Mur- 


New LCD computers 
and their displays 


Top row (left to right): Portable Plus (Hewlett-Packard 
Co., 1000 М.Е. Circle Blvd., Corvallis, Ore. 97330): 
Z-181 (Zenith Data Systems, 1000 Milwaukee Ave., 
Glenview, Ill. 60025); DG/One Model 11 (Data Gen- 
eral, 4400 Computer Dr., Westboro, Mass. 01580). 
Bottom row: PC Convertible (IBM, 100 Summit Ave., 
Montvale, N.J. 07645); Gridcase 2 (Grid Systems 
Corp., 2535 Garcia Ave., Mountain View, Calif. 
94039-7535); T1100 Plus (Toshiba America, 177 
Madison, Morristown, N.J. 07960). 


phy. "And everything can be shared by 
the company's larger system of com- 
puters. That's extremely important." 


Trying them 

The LCD portables I tried work like 
all PC-compatible computers: Put the 
MS-DOS-system disk in drive A and 
turn on the computer. In a moment, 
you're ready to work— well, almost. 

You'll need software, and I found a 
variety of ways you can get it. For ex- 
ample, IBM sells ready-to-go programs 
on 3.5-inch disks. Grid will copy your 
present 5.25-inch programs into a 
ROM (read-only memory) for plug-in 
use on its machine. Hewlett-Pack- 
ard's machine comes with software in 
ROMs that use the computer's mem- 
ory to simulate two MS-DOS disk 
drives. And Toshiba America offers a 
9.25-inch drive that attaches to the 


portable for copying your present pro- 
grams on a 3.5-inch disk. 

Another method, which I used, is 
called porting. Using a desk-top PC, 
you send— port—the 5.25-inch version 
of a program to the 3.5-inch disk in the 
portable via a cable attached to the 
serial connectors. І had to buy com- 
munications software and the cable 
for about $130. 

While all these new machines work 
well, my personal favorites are the Ze- 
nith, because of its display and handy 
front-mounted drives (most portables 
have side-mounted drives), and the 
Toshiba, because of its compact design 
and high-quality keyboard. 

But my personal picks and preju- 
dices could change in a moment—the 
industry is moving that fast. For ex- 
ample, Grid and Zenith will have 
hard-disk versions of their machines 
by this month, and new models with 
supertwist displays are slated for 
stores. And that’s just the beginning. 

“Portable computers will become 
smaller, lighter, and more powerful,” 
says Data General's Pipe. But have we 
reached the optimum LCD screen? Not 
according to Pipe: “Look for color dis- 
plays by the end of the decade." 
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Fowered by a BMW turbo-diesel, the sleek Vixen 21 motor 
home got almost 30 mpg during PS road testing. It's a home 
on wheels bred with an emphasis on dynamic performance. 


By JACK KEEBLER 
Photos by Greg Sharko 


he Vixen is really designed for 
T people who like to travel—not for 

people who like to camp," ex- 
plained Bill Harrington, vice president 
of marketing for Vixen Motor Co., at 
the company's assembly plant in Pon- 
tiac, Mich. After several thousand 
miles of road testing, I feel the Vixen 
is indeed at home on the road—but 
not quite comfortable enough to be 
called a home on the road. 

The 21-foot Vixen is easily the 
sports car of motor homes. Creeping 
around the narrow vehicle-choked 
streets of Bar Harbor, Maine, Vixen’s 
power steering provided low-effort van- 
style maneuverability. And with four- 
wheel independent suspension and all- 


—Ó— 


season radials, the Vixen barreled 
along twisty mountain two-lanes in 
Pennsylvania with a smooth ride and 
high-speed stability. 

Power to push the 5,500-pound ve- 
hicle is provided by a 114-horsepower, 
2.4-liter six-cylinder turbo-diesel cou- 
pled to a Renault five-speed manual 
transmission. My average fuel mile- 
age was 25 mpg, with a low of 22.5 
mpg and a high of 29.5. But there 
were two major glitches in the motor 
home's power train. First, throwing 
the shift lever was like pulling a 
broom through cold molasses— which 
discouraged my wife from sharing the 
driving duties. My other beef was the 
poorly matched (too tall) first-gear 
ratio. Even on easy grades, starting 
out was an engine-racing procedure 
that filled the air with the smell of 
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Sporty little cruisers: The Vixen 21 
pops its power-operated top for John 
Keebler. Even during a light rain, the 
inside (above) stays bright and dry. 


frying clutch. (Harrington told me 
that the company is looking into a re- 
vised first-gear ratio, an automatic 
transmission, and a BMW six-cylinder 
gasoline engine for future models.) 
It’s tough to beat the Vixen’s com- 
bination of roadability and comfort 
features: microwave oven, two-burner 
range, four-cubic-foot fridge, bathroom 
with a shower, diesel-fired space and 
water heater, and  double-basin 
stainless-steel sink. But the Vixen 
doesn’t match the storage space or 
overall roominess of most class A—or 
even class C—motor homes. The price 
is $34,900. 
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By TIMOTHY O. BAKKE 


have to squint against the glare 

as I open my garage door. Over- 

night, 10 inches of snow settled 
here in southwestern New York, but 
morning dawned bright and beauti- 
ful—and now the sun reflects a bril- 
liant white off the powdery blanket. 
[ look down my 320-foot driveway, 
which curves out of sight through the 
woods. Then I look at the little Toro 
CCR 2000 snow thrower beside me 
and shake my head. The small red- 
and-black machine seems even punier 
than when I uncrated it several days 
ago. 

One sharp pull on the starter rope 
brings the 121-cc two-cycle engine 
roaring to life. I squeeze the control 
bar on the handle to start the rotor 


turning and plunge into the snow, still 


feeling outgunned by 


à 


^ Snow-thrower manufacturers have been working to make 


~ their latest entries in the field faster and more efficient. 
Among the results: four new small machines said to toss 
snow like their bigger cousins, and two larger two-stage 
throwers—one with unique double augers and one that rides 
on tanklike rubber tracks for better traction. 


The little CCR 2000 churns through 
the snow, spewing a blizzard of white 
powder off to one side in a 30-foot 
plume. Two hours and two tanks of 


fuel later, my driveway is clear and 
the snow thrower sits in my garage, 
sighing as melting snow hits the still- 
hot engine and vaporizes. 

Toros CCR (for Chuted, Curved 
Rotor) 2000 snow thrower is one of a 
number of new models that use inno- 
vative approaches to remove snow bet- 
ter. I also tested a five-horsepower 
Yard-Man SnoWolf. This unique ma- 
chine uses twin screw-type snow au- 
gers, a new concept among consumer 
models. Other new machines include 
tae Homelite-Jacobsen Sno 420, sim- 
ilar to the Toro CCR 2000; the Sim- 
plicity 450 and Bolens 4021, which, 
tirough some engineering tricks, 
straddle the line between small and 
nmid-size machines; and the Yamaha 
YS624, a six-horsepower snow thrower 
with an unusual snow auger and tank- 
like tracks for better traction. 


About snow throwers 


Generally, there are two kinds of 
snow throwers: single-stage and two- 
stage. Single-stage machines are the 
most basic: They scoop up and throw 
snow with a rotating auger, all in one 
motion. These are small, low-cost mod- 
els up to three or four horsepower. A 
two-stage snow thrower first grabs 
srow with its auger, then gives it an 
extra push with an impeller. Two- 
stage throwers are usually self- 
propelled machines of four horsepower 
ard up. They are more expensive than 
single-stage units, but have more ca- 
pacity Recent development work on 
snow throwers has concentrated on the 
low end of the market: single-stage 
and small two-stage machines. 

The Toro CCR 2000 I tested (shown 
at left; $500) was introduced in No- 
vember 1985 and is an example of the 
laiest in single-stage technology. It is 


designed to attack two problems com- 
mon to small snow throwers: capacity 
and clogging. "The rotor is curved in 
such a way that it throws more snow 
into the housing, and the rubber pad- 
dles pull the machine forward while 
scraping cleanly to the ground," says 
Jerry Patrin, Toro's director of new 
consumer products engineering. "Also, 
the housing is unique: It's shaped 
like an inverted funnel to eliminate 
clogging." 

My test conditions were more stren- 
uous than the CCR 2000 was designed 
to tackle, but I found it an impres- 
sive performer: It slogged through up 
to a foot of powdery snow, clearing a 
20-inch path with its belt-driven 
auger. It never clogged, though I didn't 
use it with wet, heavy snow. And it 
has easy-to-use features like the 210- 
degree swiveling discharge chute. 

Drawbacks? As with all single-stage 
snow throwers, the snow-clearing rotor 
pulls the machine along; the unit does 
not have a self-propelling transmis- 
sion. It handled 12 inches of snow on 
level ground, but its wheels are tiny 
—]ess than six inches high—and on 
one occasion when I tried clearing my 
driveway with icy ruts under the snow, 
the machine was difficult to control. 
The spinning rotor governed the for- 
ward motion of the unit, and because 
of the ruts it kept wanting to go off to 
one side. To keep it going straight I 
had to push hard, with the unit offset 
at a 45-degree angle uphill of the ruts. 
I gave up on that quickly. 

Another drawback has to do with 
its plastic housing. The gasoline-oil 
mix ratio for the two-cycle engine is 
50: b using special Toro oil. aparing 


| aring ep iden- Bolens, і 
tally filled the fuel tank with a TOME the: 


chain-saw mix. It didn’t take long for 
the engine to sputter to a stop—with 
a fouled plug. That's when I learned 
that the unit is totally enclosed with 
a plastic shroud, and you have to dis- 


mantle the front panel to get at the 
spark plug. That doesn't make for easy 
servicing. Improving its serviceability 
and giving it larger wheels for better 
control would make this fine machine 
even better. 

Homelite-Jacobsen this year intro- 
duced a machine nearly identical to 
the Toro unit, touting many of the 
same design features, called the Sno 
420. I asked the company about the 
remarkable resemblance and was told 
by Doug Goldstein of Homelite that 
the similarities were coincidental. The 
Sno 420 does differ from the CCR 2000 
in some ways, though. Its wheels are 
slightly larger, and it sells for $480. 


Walking the line 


Though technically two-stage snow 
throwers, the Simplicity 450 and 
Bolens Corp. 4021 are more like 
single-stage machines in many ways. 
First, they are small and compact: The 
Simplicity model clears a 20-inch path 
through snow; the Bolens, a 21-inch 
path. (Two-stage units usually start 
at 22 inches.) Second, they have small 
power plants—3.5- and four-horse- 
power Tecumseh four-cycle Snow King 
engines, respectively. Third, they are 
fairly inexpensive at $550 and $570. 
But most important is the self-pro- 
pelling design, basically the same for 
both machines. "The first-stage auger 
system is also the self-propelling me- 
chanism," says John Held, Simplic- 
ity's product planning manager of 
walk-behind products. "This unusual 
design [for two-stage snow throwers] 


eliminates both the cost and weight 


of a transmission.” 
As a result, say Simplicity and 
nt yr 1а 4 i 2, and б дог, опг n 
' tapes of a two-stage Snow == 
thrower— quicker, TERRE clearing of 
deep, wet snow—in a lightweight 
package. For example, the 450’s 12- 
inch-high ribbon-type auger cuts 
Continued 
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through deep snow, feeding it to the 
10-inch-wide second-stage impeller to 
be quickly discharged, and the large 
(10-inch) wheels provide easy maneu- 
verability and control of the machine. 


Two-stage action—and traction 


For true two-stage performance, the 
Yard-Man SnoWolf I tested is hard to 
beat. The double-auger design, bor- 
rowed from large professional snow 
throwers used to clear airport run- 
ways, uses belt-driven 6- and 10-inch- 
diameter upper and lower augers. It 
is the only such design for consumer 
models, says Yard-Man, and it works 
well: The 24-inch-wide SnoWolf ($800) 
easily handled all the snow it could 
eat last winter, tossing it 40 feet off 
to one side. (The deepest snowfall in 
my area was only 13 inches, but the 
machine sucked up even deep, heavy 
road slush with ease.) The discharge 
chute rotates 210 degrees to put snow 
wherever you want, and it can be eas- 
ily adjusted any time during opera- 
tion of the machine. 

The five-horsepower four-cycle Te- 
cumseh engine started easily and 
never seemed strained. The pull start 
has an oversize D-shape handle for 
easy starting even with mittens; an 
electric starting system is optional. All 
controls are close at hand, and with 
its six-speed friction-drive transmis- 
sion (five forward speeds, one reverse), 
the SnoWolf requires little effort when 
clearing snow. Even after our worst 
storm the machine took less than 90 
minutes to clear my long drive. The 
only problem was with traction. Un- 


Simplicity 450 (top) is a single-/two-stage hybrid. Note the 
rubber-coated auger for traction and the second-stage im- 
peller in the rear of the housing. Tracked Yamaha YS624 
(above) has a foot-operated height adjustment and saw-tooth 
auger. Yard-Man SnoWolf (right) uses unusual double screw- 
type augers to increase the thrust of snow into the impeller. 
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fortunately, I had no chains, so the 
SnoWolf sometimes lost its footing: It 
would get hung up on a lump of ice 
or hard snow. But backing off slightly 
and then going forward usually over- 
came any difficulty I encountered. 

You won't have to worry about trac- 
tion with the new six-horsepower 
Yamaha YS624, which uses rubber 
tanklike tracks to power its way 
through slippery conditions (see photo 
below). Equipped with the track op- 
tion, says Yamaha, this $1,180 snow 
thrower won't need chains and won't 
spin out on your driveway. (Two other 
mid-size machines use track systems: 
the five-horsepower model 520 from 
White Outdoor Products [$950] and an 
electric-start 5.5-horsepower model 
from American Honda Motor Co. 
[HS55T, $1,2338].) 

Besides the rubber tanklike tracks, 
the machine has a two-foot-wide saw- 
toothed auger that’s said to improve 
its snow-grabbing capability: You won't 
have to go over an area twice in deep 
snow. The four-stroke YS624 has three 
forward and two reverse speeds and 
is said to toss snow up to 46 feet. 

Now if someone would just come 
up with a remote-controlled snow 
thrower so I won't have to leave my 
house... 


MANUFACTURERS’ ADDRESSES 

American Honda Motor Co., 100 W. Alondra Blvd., Gardena 
CA 90247; Bolens Corp., 215 S. Park St., Port Washington 
WI 530/74; Homelite Div. of Textron, 14401 Carowinds Blvd., 
Charlotte NC 28217; Simplicity Mfg., 500 N. Spring St., 
Port Washington WI 53074; The Toro Co., 8111 Lyndale 
Ave. S., Minneapolis MN 55420; White Outdoor Products, 
Box 8875, Cleveland OH 44136; Yamaha Motor Corp., 
U.S.A., 6555 Katella Ave., Cypress CA 90630; The Yard- 
Man Co., Box 36940, Cleveland OH 44136 
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Storage dividers 


—two easy-to-build styles 


Choose the design that best matches the furnishings of your living room or | 


т. 


den: a contemporary adaptation of an Early American hutch ог the elegant | 7 
look of frame-and-panel cabinetry. They’re both easily built of plywood. 


By AL LEES 


with these modular storage units. Although either 

style can be placed against a wall, both are designed 
to be free-standing to serve as room dividers. You can build 
as many modules as you need to create the partition you 
want—one, two, or three—and stand them side by side. 
For example: 

e If your front door opens directly into the living room, 
create an entry area with a peninsula of two modules fac- 
ing the living room. 

€ [n a basement den, create a conversation area by 

zx: Continued 


D: and conquer awkward spaces in your house 


7 


Though designed for different lifestyles, these storage cab- - 
inets serve similar functions: They stow home entertainment — 
gear. The hutch (above) also has display cubbyholes. oy * 
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Ом BACK OF DOS 
MAXI-HUTCH DETAILS 
Maxi-Hutch needs four 4-by-8-ft. panels 
laid out as shown at right, cut and as- 
sembled (above) with glue and nails. 
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Two versions of panel-style cabinets 
can be set side by side for a 6-ft. di- 
vider. Want 9 ft.? Add an open-shelf 
version on the right. Omit the trim from 
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Photography: Strode Photographers, Tacoma, Wash.; TV/ ste- 
reo equipment: Sears, Roebuck & Co., Chicago, 111.; Other 
props: LeRoy Jewelers, Tacoma, Wash. All units constructed 
by American Plywood Assn., Tacoma, Wash.; Entertainment 
center and shelf unit designed by Production Associates, 
Tacoma, Wash.; Maxi-Hutch designed by Michael Dormer 
i Bie for Stevenson Projects, Del Mar, Calif. 
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marching two or three of these units across the floor with 
their backs to the playroom. 

e In either case, one unit could become a refreshment 
bar. The blank back panels of the modules create a dis- 
play wall for posters or a cluster of framed prints. 

The panel-look modules stand 72 inches tall; the Maxi- 
Hutch is more than 90 inches high—so these are effec- 
tive visual dividers. But they do more than merely redefine 
space: They provide generous storage for items that now 
clutter your home—entertainment and camera equipment, 
games, video cassettes, books, knickknacks. And best of 
all, either style is easily built in a home shop. They’re 
made of structural panels—plywood or waferboard—so you 
need no support frames. 

Check out the color photos: You'll note that both de- 
signs seem to have a front frame of solid lumber. Now 
check the cutting diagrams: That effect is achieved by cut- 
ting doors and shelf openings from a solid four-by-eight- 
foot panel. For most-efficient use of these structural pan- 
els, interior cutouts were made by means of plunge cuts 
with a circular saw blade. With this method, the outer 
frame remains intact and the cutout panels can be hinged 
back into their openings as doors. If you use a thin ply- 
wood blade, its narrow kerf will give proper clearance. 

If you’ve never tried a plunge cut with your portable 
circular saw, you'll want to clamp a straightedge across 
the panel, spaced to put the saw blade on the layout line 
for the first interior cut. Rest the saw on the toe of its 
base, with the blade guard temporarily tied up and the 
blade protruding only an inch or so, and move the base 
against your improvised fence. With care, start the saw 
and lower the blade into the panel. When you've pivoted 
tne base flat against the surface, move it along the layout 
line until the kerf ical nicks the limit line at righi оен 
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to it. Repeat this procedure, repositioning your fence for 
each new interior cut. You'll then only need to cut away 
the webs in each corner, using a keyhole or sabre saw. 

These interior cuts for the Maxi-Hutch can, if you pre- 
fer, be made with a sabre saw. The rounded corners of the 
doors (intended as finger holes, so you could omit the han- 
dles shown on the prototype) create a waste area through 
which you can drill an entry hole for the saw blade. The 
doors for the hutch are split and hinged in the middle for 
compactness when open. This is especially helpful when 
several of the units stand side by side. The doors close 
against magnetic catches. In the model shown, doors (with 
a pair of optional U-handles) were put on the lower com- 
partment only. If you have more need for concealed stor- 
age, you can give the same door treatment to the smaller 
compartment above it. 

Although the hutch could be built of textured panels 
such as waferboard or OSB (oriented-strand board—an 
upgraded version of waferboard), l'd recommend plywood 
for the panel-style units. If you choose MDO, no surface 
preparation is needed before finishing. But if you go with 
an A-C plywood, you'll need to fine-sand all surfaces. 

If you want to duplicate the grained effect that the Amer- 
ican Plywood Assn. and I chose, first apply the primer 
recommended for use with the top coat of your choice. We 
used a semigloss latex enamel (Fuller O'Briens Mush- 
room H20H) and let it dry thoroughly. You just stroke on 
a graining stain (mine was Zar Satin Stain and Sealer, 
Teak Natural 120) with wadded-up cheesecloth. 

If your first application doesnt give you as dark an ef- 
fect as you'd like, just add more "graining" by stroking 
with the dipped cheesecloth again in the same direction. 
It takes a bit of practice, but if you goof you can always 
wipe off the stain with a solvent and start over. 05 
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MATERIALS LIST 


QUANTITY DESCRIPTION 


MAXI—HUTCH 


Panels: MDO, overlaid both sides, or APA 
trademarked А-В or A-C; or non-veneer struc- 
tural panels (waferboard or OSB) 

1 


56" x 4' x B' 
2 Wo" x 4" x B 
1 За" x 4 x B' 
Dther materials: 
4 pr.* 2" brass door hinges 


4* Magnetic door catches 
Door pulls (optional) 
` |j *8 pr. hinges and В catches with optional 
=f doors 


SHELF UNIT 


Panels: MDO, overlaid both sides, or APA 
trademarked A-B or A-C 

2 34" x 4' x B 

1 lo" x 4' x В 
Other Materials: 
14 3” x 34" half-round molding 
Wie" x 1 Va" half-round molding 


FRONT ELEVATION SECTION 
STORAGE UNIT DETAILS 


NOTE: MOUNT 
lif VOR PULL-OUT SHELF ON KINAPE E 
| YOT M400 FULL EXT. SLIDE 

2/ TV PULL-OUT ON SWIVEL HARDWARE — ., 
3/SLIDE-BACK RETRACTABLE DOORS 7 


| е Е i n А * 
ave сы Сы E ee ig 34 generi molding 
ж" ME — * Crown molding — 
| — ——_' pr. 2" cabinet door hinges 
mw MS -patt 2 Door latches and pulls 
| 16 К.М. #346 shelf rests 


ENTERTAINMENT CENTER 


Panels: same type as shelf unit 
2 


Ja" x 4 x B 
1 15° x4 х 8 
Other materials: 
32' 34" decorative molding 
14' Ya" x 34" half-round trim 
7 Tig" x 14" half-round trim 
7' Crown molding 
4 pr. 2" cabinet door hinges 
3 pr. Touch-latch door catches 
- = 1 set Retractable door hardware 
FRONT ELEVATION SECTION 1 set Swivel shelf TV hardware 


AND SECTION 


ENTERTAINMENT CENTER 
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A machine 
you can build... 


By CY WEDLAKE 


tails, and they make elegant, professional-looking 
wooden box corners and hinges. But the joints entail | 
painstaking labor because tiny imprecisions in the fit of | 
pins to slots can undermine both strength and appearance. 
I disliked making finger joints until I designed a sim- 
ple machine that does the job for me. I spent two days 
and less than $50 (excluding the price of a motor) build- 


Ё inger joints are stronger than most router-cut dove- 


... а niffy new jig 


By THOMAS H. JONES 


joints—or you don't have time to build one— you can 

buy a finger-joint jig that works with your table saw 
and a dado blade. Compared with the time-consuming trial- 
and-error process I once used, cutting finger joints with 
the Accujoint Jig is effortless. Now I make strong corner 
joints in minutes. Here's how you set up the fixture: 

First, make a reusable miter-gauge extension of %4-by- 
3-by-26-inch hardwood. Drill mounting holes in the hard- 
wood carefully. Use bolts to attach the extension through 
the notches in your miter gauge. Then cut a slot in the 
extension with your blade. Use a stacking dado blade, not 
a wobble blade. If your blade width is accurate, your slots 
will be the right size. 

Now clamp your first workpiece in the jig. With the saw 
off, position the jig on the miter extension with the stock 
against the blade. Clamp the stock and jig to the exten- 
sion, and drill a hole—centered in the top side of the 
extension—through the first slot in the aluminum jig. In- 
sert the steel indexing pin. 


{ f you don’t need a dedicated machine to make finger 


PHOTO BY GREG SHARKO 


Operated by a treadle, the cutters “climb” through four 
pieces of stock clamped in a carrier. All are cut at once. 
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Strong and handsome, finger joints have always been the hallmark of the 


professional—and tedious to make. But with this homemade pedal-actuated saw 
table or ready-made table-saw jig, cutting fancy joints or kerfing is a cinch. 


PHOTO BY JIM WEDLAKE 


lad -Wr 


ing my saw table. With it, I can cut the slots for all four 
sides of a box or drawer in less than seven minutes. 

To power the machine (see drawings), you'll need a '^- 
horsepower 3,450-rpm capacitor motor. With a four-inch 
sheave on the motor and a three-inch sheave on the arbor, 
your spindle will turn at approximately 4,600 rpm— about 
right for a set of carbon-steel dado cutters six inches in 
diameter. 

A word of caution: Most saw arbors have left-hand 
threads so the nut will tend to tighten with clockwise spin- 
dle rotation, and that’s the way my machine is laid out. If 
your spindle has a right-hand thread, you will have to 
reverse the layout and motor rotation. 

Use sound and dry materials for your machine. Hard 
maple is your best choice for the carrier guide bar; red 
oak and mahogany are excellent for other parts, with dry 
fir for the feet and legs. To avoid sticking in humid weather 
and looseness in dry conditions, use plywood for the slide’s 
dovetail. Two coats of penetrating oil will seal it, and the 
plies will absorb oils from the paste wax used as a 
lubricant. 

Place the fixed gib parallel to the left side of the back ҮКҮ 
plate, and secure it with wood screws. Wax the dovetail КООШ т: ; 
and put it in place. Now position the adjustable gib snugly "= Us 


against the dovetail and drill five ¥4-inch holes through it Make finger joints for box decorations, chisel tray recesses, 
Continued drawer corners, kerfs for bending wood, or doweled hinges. 


-— 


— WI 


To cut a finger joint with %-inch pins, move the index- 
ing pin from one jig slot to the next, taking out a bite at 
each stop. To make the mating piece—its pins are offset 
by one pin width—insert a Vs-inch drill shank in the end- 
most of the Accujoint's four aligning holes—one for each 
pin size. Reposition the stock with its edge against the 
drill shank, and saw the slots. 
If you want to create a joint with wider fingers— "4, 38, 
or v2 inch—snap the appropriate red plastic template onto 
the jig. The template covers the superfluous indexing slots 
and aligning holes. 
Even if you make a long row of pins, Accujoint doesnt 
suffer from a problem I call “joint creep.” In normal finger- 
joint setups, each.slot position is determined by the pre- 
i 77 ceding slot, and minute errors can be com- 
er LLL pounded into noticeable joint mismatches. 
E — a An initial /а-іпеһ gap, for example, can re- 
à sult in a Ys-inch misalignment in pins at 
- the far edge of a 10-inch-wide board. 
Accujoint claims to keep the slot positions 
from varying by more than 0.002 inch. I was 


a bit skeptical about this until I talked with 
Continued 


PHOTO BY THOMAS H. JONES 


Add a C-clamp for a firm grip on stock narrower than 10 
in. The jig's red snap-on templates come in four slot widths. 


FEBRUARY 1987 | 99 
o L E RET د ج‎ 


DRAWING BY CARL DE GROOTE 


Lu 3. = =. a L 3 
| a “a HARDWOOD STRIPS = —. PINOLE PLAT - =" =" 
|в r= ^ SPINDLE ATE A x4 к 58 


= — SPINDLE [MOUNT 
& WITH LAG SCREWS) 


— —— Lu 
y= 


mt: ~ NS 
^- DADO 
X CUTTER 


A жышана MEETS NEP / 

hy L ^ 

FIXED | ) wee ates 
dif. MOTOR 
SPINDLE EESE | 
PLATE - x es *225" 


М. f 
SECTION —Bi | OR 
THRU SLIDE FRAMING i MOUNT WITH 
CARRIAGE BOLTS ] 
a ВАСЕ PLATE 


E^ PLYW. х вё" 130" r1 1 ARM EOR CABLE END | 
==... + ENT p | 
чы. 4 3 IS пос 
LEG 4 
2 8 48 3935 тор 
(2 REQ'D.J ss REFERENCE 


SEE 
V DETAIL 


БНЕ АМЕ 
DETAIL 


IN E ACH 


FOOT 
226230" 
i 2 REQ'D.) 


: "d ڪڪ‎ I=" ee кошки '! 


4 |1 | 


| { BACK PLATE || 
Г ==. 
- ATH II 


STOP FINGER 
га" METAL 
{SEE DETAIL) 

CUT TOP TO CLEAR 
MOVING PARTS 
By ABOUT га" 


STOP-F INGER 
DETAIL 


LAMINATES 
COVERED = 
TOP ! = 


TOP VIEW 
OF ASSEMBLED 
BOX CORNER MACHINE 


ты, 


ROUND OFF TO ALLOW 
VIEW OF WORK 


SIDE RAIL 
I“"x2"xl2"(2REGQ'D!) 


FRONT & REAR RAILS 
SA" AVA" 1 20" 


CLAMP BAR 

P=. | iHa 2"xx20" 
SPRING 

F; à i 


Ti Ya 
3/8 ёха 


STUD-(2REGQ'D) 
SET IN EPOXY 


GROOVES CUT 
SETUP BLOCK TO suit STOCK-CARRIER DETAIL 
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A machine you can build «== Continued 


and the back plate. Remove the gib and open its holes to 
34 inch, then reinstall the gib over two-inch carriage bolts. 
The enlarged holes let you tighten or loosen the slide. 

Add the motor and spindle mounting plates, made from 
34-inch plywood, with their left sides flush with the left 
edge of the fixed gib. Fasten them to the dovetail with 
l'4-inch wood screws. Set the motor and arbor in place, 
line them up, and mark hole positions. Use carriage bolts 
that are a little smaller than the holes in your mounting 
plates, and counterbore the back of the dovetail for the 
bolt heads. Attach the cable arm. 

Add the leg assemblies, gussets, and top support rails. 
Then position the cable sheave above the back plate so 
the cable will pull in a line parallel with the plate. 

Clamp a straightedge across the rails, and make sure 
the spindle is the same distance below it at both ends. 
When you are sure the blades and slide will be at right 
angles to the table top, tighten the nuts holding down the 
spindle. Align the belt and adjust the tension. 

Don't forget to attach a stop block below the slide. Then 
set the machine upright on the floor and hook up a %16- to 
4-inch-thick cable. Lift the slide assembly, and put a six- 
inch-long block on top of the stop block to hold up the 
slide. Now adjust the cable until the pedal touches the 
floor with the cable taut. 

Lay the table top on the rails, and center the cutters. 
Make clearance cuts with your sabre saw, and fasten the 
top to the rails with wood screws. 

I band-sawed my stop finger from an aluminum plate. 
Steel works just as well, as does plastic. The left-hand 
fence, made of 4-inch plywood, is adjustable because I 
use this machine for other jobs. 

For cutting box corners, I usually set my adjustable fence 
to provide a *s-inch-deep slot. If I want to cut longer or 
shorter pins, I use a setup block when I clamp the pieces 
into the carrier (see drawing). After you've made a satis- 
factory test cut, lay a straightedge across the adjustable 
fence and install the two fixed fences. 

Now set the stop for the width of pin you want, and 
make more test cuts to check the fit of pins to slots. Mov- 
ing the stop toward the cutter loosens the fit; moving away 
from the cutter tightens it. 

When you build the carrier, take special care to keep 
the sides square with the front of the guide bar. The accu- 
racy you build into the guide bar will be duplicated in 
each box side you make. 

After you assemble the carrier, you can begin crafting 
professional-looking boxes and drawers. And instead of 
tucking it away, leave it ready to go all the time: You'll be 
surprised by the number of uses for it. 


... а Nifty new ji 


John Morse, the inventor. He told me that the “%-inch 
indexing slots are punched one at a time on 'A-inch cen- 
ters by a computer-controlled punch press. 

The jig can't hold stock wider than 11% inches, and it's 
difficult to clamp a piece that's less than one inch wide. 
The maximum thickness is listed as % inch, but you can 
squeeze !34s-inch wood into the jig. With the three-inch- 
high miter-gauge extension, stock should be at least 3% 
inches tall. 

If you hold down stock with an L-shaped board clamped 
in the jig, you can slice kerfs on the stock's face. Use ad- 
hesive transfer tape or double-faced tape to secure the 
work. 

The Accujoint fixture is sold by Woodcraft Supply Corp., 
Box 4000, Woburn, Mass. 01888, for $39.95. It's also avail- 
able from Trend-lines, Box 6447, Chelsea, Mass. 02150, 
for $39.95 plus shipping costs. 
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DUAL-BLADE 44 
WINDSHIELD 4, 
WIPERS 
with Built-in 
Washer Nozzles 


2 blodes par wiper 
Prevents streoking. 
Washer squirts fluid 
between blades. 
Dardeyndmie design 

ugs windshield at 
nig way speeds. Li ni 

ht plastic. 
a es two doublé 
blades with refills, 
adapters, hose, instructions. Fits 
American and imported vehicles 
with lê" to 1B" wiper blades. Will 
not fit vehicles with recessed 


STAINLESS STEEL 
TRAILER BALLS 


Virtually 
indestructible! 


Strongest & safest! ' 
Incredibly tough air- 
craft-grade stainless a 
steel remains shiny 
even after hard wear. 
Exceed V-5 and SAE 
requirements. For 
American and im- 
ported cars. 

1-7/8" Ball with 3/4" boit. 
Regular Fi 

15—5937A— ..... Each $12.49 
2" Ball with 3/4" bolt. 

Кей ша! 

1$—5938R— ..._. Each $13.49 
2" Ball with I" bolt. 


Regular - 
12 U—..... Each $18.49 | 


BACK-UP ALARMS 
for 12-volt Vehicles 
pi ер pants 


| Emergency 
TOW STRAPS 


Nylon straps won't rot or 
shrink, resist oil and gas- 1 
ойле, stretch to absorb \ S 3 
shocks. celery slip AS 

ooks on both ends. Ыр? herum with | ta 
Reg 7$8-99-to7$96-99.. J clip safety 
Straps without safety digiti on hooks. 15- К & 
25-ft. as dt are latex coated 2 reduce wear. 

| th Break Strength Stk. Мо. Each 
IO Н. 1-3/4" 6,000 "Hs I$—T7BIOY $5.39 
15 ft. 1-3/4" 10,000 Ibs. 15—78IIW 9.59 
25 ft. |-3/4" 10,000 Ibs. 15—7812U 15.29 
ا‎ aia id elips pe page Clips assure 
ooks sta cure y attache о latex coati 

Width k 5 Eech 


А Audible/ 
`) visual 
alarm i 
Sound loud, intermittent beep 
when vehicle is shifted into re- 
verse. Durable, vibration-proof, 
weatherproof, Easy ta install. 
With instructions. 


IA Audibla/visual Alarm, Warn- 
ing light flashes in conjunc- 
tion with audible e Installs 
on rear of alice m Reg. 
I2 —3837TY— . ach $5.97 
[JE Audibla Alarm only. Installs 
in trunk or under rear of vwe- 
hicle. Re 


1200 Ibs. tensile strength... tightens heavy loads 
| with ease, keeps them secured. |" wide ratchet 
with I5 ft. of |" wide webbing. Adjusts from 4 ft. to 
15 ft. Same quality used by professional movers. 
Tightens, locks and releases automatically. Vinyl- 
coated S-hooks on each end. 

ER E Hes ‚ Each $5.49 


As above without Борц. «Reg pre, 
15 — 9595 T— . Each $3.49 


Above Nos. ....... 1-5е $7.95 


ROPE inimi Electric 132db In-Line 


! | »9-98— 
Automate * Жано! HIGHWAY BLASTER FUEL LOCK ы a ин 
VOLTAGE-SENSING with носен WIPER DELAY 


Luggage Racks REMINDER 


| Lift-up T-bar holds rope securely. 


UN 3" high ee 
horn re laces == 


Bar folds down when not in PUE ipid = Big 7" high, 
use—will not rattle, stays locked з to your system. All-metal wide 
when closed. Chromed cast zinc | motor housing, ABS ther- Mob in- 
aby, m to install, With hard- J moplastic trumpet. 360° in- | stalls easily Activate hidden switch from in- Mounts anywhere | 
stallation bracket, hardware, in- | on vehicle side vehicle— valve locks off fuel 
Fato structions. For all 12V systems. door. Supple flow ta carb. Vehicle will travel | Wiper Deloy is ideal for mist, 


vinyl... reln- 
forced for ex-|- 
tra strength, 

голае ог extra beau oy 


only эзе. distance before run- 
ning out of fion te Improves ingur- 
a lity of System cannot 
be bypassed by hot-wiring, cut- 


light rain or wet road conditions, 
eadlight Reminder alerts you 
with buzzer when ignition is off 
and heodlights ore on. Mounts 


High F M #8 Ee 
Hue — . Each $8.49 


I4 — 567 iT... Each $8.49 | 


е Arms, disarms with ignition 
switch... по locks, keys, codes 
в Interior Protection—senses 


" elastic top. Thick t pre- ] : ti i [ on or under dash. Easy to install. 
anger ар ا‎ Aircooled ari ed for quick installation. Easily аан Gee ng онен ror an, 14: rat ie KE ond 
| : th vans with electric wipers [exc 
е se terior ансын moion “ORTHOPEDIC” DEEP-WELL i5 — 4845X Block y Jibi Draws only ji wa a 5 AE pere). With instructions. 
etector with adjustable sen- BE T 15 = 4846HN —Dark B | = 
sitivity detects jarring, towing SEAT & BACK REST THIN-WALL 15 — 847t—Soddle Tan. parked. For all 12-volt vehicles | 8l 7: 0296W — € Each $5.98 


with п босло anginas. ‚ Reg ch $29.95 
| ас 


SOLAR CELL = CHARGER 


è Hood È Trunk Protaction—pin 
switches set off alarm upon 
unauthorized entry 

в Separate circuit hooks directly 
to stereo or CB...sounds 
alarm if unit is tampered with 

è Ear-piercing |10db high-low si- 
ren 

I2-second entry and 60-second 

exit delays let you enter and 

leave without setting off alarm. 

Siren automatically shuts off 

ond resets ofter 3 minutes to pre- 

vent battery drain. “Panic 
switch” lets you trigger siren 


Reg 3-4... Each $7.49 


" YII s SETS ELECTRONIC 


COMPASS 
incredibly pre- 
cise, steady & 
возу to read! 
Electronically - 
controlled full- 


color display 
rotates 366°. | 
Aircroft-style circuitry automati- 


cally compensates for magnetic 
fields. Disploy illuminated for 


Clear up to A bolts Reg. $44, 


E SAE Set. Con- 
bes i JIUET ri т 12", 9/16", 
5/8". 11/16", 3/4" and 13/16" 


sizes. 


88—7034X—. .... . I-Set $4.99 


Eliminate fatigue and backache 
during driving. Ventiloted nylon 
cushion. Storage pocket. Ties 
securely to car seat. Fits all cars 
including with headrests. 


from inside car. Hidden override f Regular ж+э- ў ; — easy day or night viewing. Eas 
switch endo system for ы 1946R—Red Comoe ГО, t н. Metric zu Converts light to energy to in plastic housing and LED display f installation anywhere on wind: 
а por in рчс, "i 12 —1947X —Blue ond i9mm sizes. your vehicle's battery fully are all highly impact resistant. [| shield or dash. ont 2-1/4" hi h, 
азу ó-wire hookup. No contro 12 [SEN — Block 88 —88iIX— | I-Set $4.99 | charged... -prolongs battery life. Long cord allows use near | 3" wide, 3" deep. Wires into ve 

box to mount—electronic cir- | 14. 1949T-— Green cle's electrical system or plugs 


Easy to use... just plug into your garage windows when parked in- 

cigarette tanta socket and oors. With adapter for vehicles 

Cy face-up on dashboard. without cigorette lighter socket. 
ED light shows wron it's cheg. Mote: Will not charge “dead” 
ing. Only 6" long, 2" wide, 1/4" battery. Reg. $L 

thick. Amorphous solar cells, 1244968 — SP ӨМ АГ Each $19.44 


cuitry is mounted in siren. б” 


long siren with 5" bell, mation 12 —1950A —Brown 


detector, switches, wiring hard- Above Numbers... . Each $9.99 

ware, instructions. For 3(2- volt ннан Sheepskin Seat and 

negotive round systems only. Backrest. Some orthopedic fès- | 
tures os above. Soft polyester 


Regular 
. Each $23.95 pile... cool in summer, warm in 


Lee fie winter E p tom 
DIGITAL „——-— 


. Each $12.75 | 
TACHOMETER/CLOCK RUST ЛА 
NEUTRALIZER Z2 


À must for 
auto body repairs! 


into cigarette lighter (adapter in- 
ا ااا‎ Dark gray housing. For 


all I2-volt negative-ground sys- 
tems. Instructions. Reg FHS, 
I2—6544N—..... Each $28.99 | 


INSTANT 
FAN BELT 
TIGHTENER 


Electric 
POR LOCK KITS 


Easy one-hond operation. Tool 
maintains tension...leaves you 
free to Hanan and align pulleys. 
Spring loaded, 2 extensions pro- 
wide 4-3/8" to 15- do tange be- 
tween pulleys. : 

15 —6161X — 


| Converts rust to 
tough, PERMAMENT 
protective block 
coating...may be 
left as is, painted (with enomels, 
Шеш urethanes}, min 
s bose f for any body filler. 


engine speed. 


Sed tine Applies easy with brush seller 4| ORDER BY PHONE 
or spra inimum sur ce 
Бира тенет ню clock! Bright prep. Deles in minutes. .re- VENETI AN BLINDS INDOOR IN CONSOLE 


(312) 431-6102 


24 hours-a-day —7 days-a-week 


quires пе, wash-down after а pli- 
сопор, neg: 

—53558 —Pint .... Ea. $7.49 
12 5354X—Quoart . . Ea. 12.59 | 


Control switches mount in doors 
or center console... work like | 
and look like OEM. Driver or 
front passenger can lock or un- 
lack all doors simultaneously . . 
doors also lock or unlock man- 
ually. Electric motors operate 
quietly, Easy to install on any 
manual lock system (including 
side door lock systerns)—all wir- 
ing, mounting hardware and de- 
tailed instructions included. For 
all [2-volt systems. 
2-door Lock Kit for both FRONT 
poort, With 2 motors, 2 switches. 
14. xus I-Kit $49.95 
d.door Leek Kit. With 4 motors, 
2 switches. Re ар 
|4—7089P— .... .I-Kit $79.95 


reen fluorescent display is 
YISI i 
highly isible ... even in direct 
m ht. 4- digit tach shows 
RPM. Switch for 4, & and 
9. cyl. Precise quartz clock 
shows hours and minutes, has 
pulsating seconds indicator. Dis- | 
play lights ony wren your d ni- | 
tion is in Е5- 
position, but ушр гип | 
continuously. Only 2-1/2" high, 
4-1/2" wide, 2" йыб, . mounts 
on or under dash, or on console. 
Easy, color-coded, 5-wire hook- 
up—instructions included. For 
о volt neg otive нє сн Mot for 


е e] 
$ eX E go. Each $17.99 


for All — 


bud and MAIL TO: _ (please print) 
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1917-1 19 Archer Ave. е Р.О, Box 8410 e Chicago, IL 60680 
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Please use an additional sheat of paper H you need more space. 


Flameless Cordless 


GAS LIGHTER 


Mine black aluminum slats give 
the appearance of isi n 
louvers, adjust to windows 30" t 
58" wide, Adjustable Packers 
n and close blinds, adapt to 
windows |9" ta 25" high. Install 
easily in rear window of ary 
car—no cutting or drilling. Wit 
instructions. Reg. 
gi =—(307M—...... Each $9.99 


Meeds no batter- 
ies, flints or outside electrical 
source. Simply push button for 
18,000v spark. Solid state. 12” 


| Reg 747-99 | 
Peete. cocn sear 


280-watt 7-band 320-watt © Suny 
EQUALIZER/AMPLIFIER WEDGE = SPEAKERS, 


| for 12- volt negotive-ground systems. 


ЕТТЕ 


with Built-in FM Antena c ius "n 
Booster & Security Alarm pem design gives 


Delivers up to 140 watts per channel, 7 sliding increased boss response |; 
frequency controls adjust + I2db to = I2db. Secu- è 160 wa мене ae эне жаы capacity 
rity alarm hooks up to your existin аит Ignition | #12 LEDs (6 per € par speaker, ding! output power 
cutoff switch prevents vehicle theft. 10-LED power + Installs easily in any vehi cle without howt cutting 
output dis plos (5 per channel). Front-to-rear Each speaker has 4" Logd ng 2" midrange, two 1" 
speoker bala ancing. Illuminated power and anten- dome tweeters. Heat-resistant, ABS housing is 
пе LU Ald sibel 60-20,000 a мелей re- 8-1/2" wide, 5-3/8" deep, 4- 3/8" high in front 
aba yr e with 4 or 8-ohm speakers. 2-1/8" high i in rear, Easy connections. Frequen- 
rà 73/8" high, 7/8" wide, 4.3/4" deep. With hard- response: 50Hz-20KHz. B-ohm impedance. 
ware, instructions. Qah bracket, hardware, wire. 
03—9914P—Reg. $39-96.... 2... Each $29.95 —991SX—Reg 439-55 ....... I-Pair $29.95 
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REAR WINDOW 
FAN/DEFROSTER/ 
_DEFOGGER 


For one Item add $2.50 for shipping & handling. 
or more items add $5.00 for shi ing & ety 
Fe States, ite poaseasions, A.P.C ЕРО. only.) | 


Illinois residents add 7% "n | 
Chicago residents add 8% salas tax. 


| 

i 

і 

| 

| ror 

| ' 

| Û Send me your free new catalog. TOTAL 
O tenciose $__ 

| Г] Charge to my VISA or MasterCard. — 
i 

i 

i 

ЭК 

I. 

M 

Ls 


Melis ice, snow. Clears mint fag. 
Height adjusts to let you direct 
air flow. Angled ducts clear en- 
tire window. Black heat-resistant 
plastic ешн: Compact 7-5/8" 
x 2-5/8" x 4" high. Mounts per- 
manently on rear deck. Dual "T 
gle switch lets you use fan 
or heat defroster with fan. Wit 
switch, wiring, hardware, in- 
ris 12 volt. Reg. 
ài —I9I2X— ..... Each $14.99 
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OUR HIGHEST QUALITY 
AFFORDABLE 
ELECTRIC 3-WHEELER 
Take this compact, portable 3-wheeler 
anywhere. Easy One-Hand Operation. 
Built-In Battery Charger. Rear Suspen- 
sion System. MEDICARE and pri- 
vate insurance reimbursable. 30 DAY 
FREE trial. Call or send coupon below 

for a FREE 20 page color catalog. 


1-800-662-4548 


Electric Mobility Corp., Dept.1043 
#1 Mobility Plaza, Sewell, NJ 08080 

Name . | | 
Pt НЕН 
GI nM aes 
Phone( ) | | || . | | |. 
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THE MOST POWERFUL SPACE 
TSHIRTS OF THE DECADE 


Six vibrant colors 
unbelievably 
| detailed. Silk 
3 screened on top 
3 | quality 50% 50% 
beige T'shirts 


These shirts are 
beautiful. They 
| must be seen to 

be believed. 


| All shirts are $14.00 plus 


shipping and handling. 
Sizes: 5 (34-36) М (38-40) L (42-44) XL (46-48) | 


Specify size, 
style and 
quantity. 


Allow 3-4 Weeks 
Delivery 


send NAME 

and ADDRESS, 
CHECK or 
MONEY ORDER. 


Shipping add the following 
| Еа Ада! | 
$ 50 | 
100 | 


EXPRESSION Tee's 
DEPT. 443 CN-7 


Hn 
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Under-sink water 


—two install-it-yourself kits 


point-of-use filtering system 
A means you don't have to filter 

all your water to get a purified 
flow for drinking and cooking. Just tap 
into your cold supply line and mount 
a filter canister on the wall of your 
sink cabinet. A special faucet goes 
topside. You use your regular faucets 
for volume flow; because only small 
amounts of water pass through the 
special faucet's filter, it won't need re- 
placing so often. 

The two kits POPULAR SCIENCE chose 
for testing vary somewhat in function 
and price. The one I’m installing in 
the photo is the Seagull IV, the Cadil- 
lac of canister filters. The manufac- 
turer claims three-way simultaneous 
purification: 1) the physical barrier of 
extreme microfiltration; 2) adsorption 
material to remove chemical toxins; 


3) plus and minus charges "processed" | 


into the matrix to grab opposite- 
charged contaminants. Because this 
nonchemical purifier removes water- 
borne bacteria and cysts, any danger 
from buildup in the cartridge is elim- 
inated. (These claims have been veri- 
fied by independent labs worldwide, 
including Institut Pasteur.) The stain- 


less-steel canister I’m holding is about | 


the size of a coffee can.— Al Lees 


Instructions that come with 
Everpure's H-200 system are 
concise—similar to Seagull's 
(though the filter body is 
longer, as in the drawing). 
Once you've removed the 
sprayer assembly, install the 
faucet in its place, and attach 
a length of plastic tubing us- 
ing the compression nuts and 
ferrules supplied. Put the tap- 
ping valve on the water pipe 
(adapters for ?5-, /2-, and %- 
in. pipe supplied), tighten the 
screws over the pipe, turn the 
valve handle clockwise until 
it's seated, and attach another 
length of plastic tubing. In- 
stall the filter body on an un- 
obstructed wall under the 
sink so it will be at least 2% 
in. off the floor (to provide 
clearance for replacing the 
cartridge); connect the water- 
line tubing to the filter's inlet, 
and the faucet tubing to the 
outlet. If the tubing is too 
long, trim it so it doesn't kink. 


o drilling. No soldering. No 
need to shut off the water. 
Those are the claims made 


by Everpure for installation of its 
H-200 drinking water system and fau- 
cet kit. Inasmuch as I use well water 
in my home, І thought that filtered 
drinking and cooking water would be 
a good idea. And because Everpure's 
installation claims looked so attrac- 
tive, I decided to give the H-200 a try. 

Like the Seagull IV, the Everpure 
setup uses a three-stage filtering sys- 
tem. There are: 1) a scale inhibitor, 
basically a mini water softener; 2) the 
company's Micro-Pure filtering mate- 
rial, for eliminating suspended par- 
ticles and odors; and 3) granular 
activated carbon, to remove dissolved 
organic chemicals. “Between ninety 
and ninety-nine percent of the free 
chlorine, chlorophenols, and other 
taste and odor contaminants are re- 
moved," says Darrel Trail, director of 
technical services for Everpure. “Also, 
particles down to one micron [¥25,000 
inch] are filtered out." 

I can report that Everpure's instal- 
lation claims are accurate, provided 
you disconnect and remove your sink's 
sprayer and use that hole for the filter 
faucet. (Otherwise, you've got a drill- 


filters 


-FAUCET 


ing job on your hands.) My sprayer 
wasn't working, so I put the faucet in 
its place and installed the filter. The 
entire job took about a half-hour, and 
I never turned off the water or touched 
a hacksaw. 

The secret to the ease of instal- 
lation (besides using the existing 
sprayer hole) is the tapping valve that 
goes on the cold-water line. Put it on 
the water pipe, tighten a few Phillips 
screws, and turn the needle stem 
clockwise until it stops: You’re now 
tapped into your cold water. All you 
have to do to start the water flowing 
is install the filter under the sink with 
a couple of screws, attach the plastic 
tubing that goes to the filter and fau- 
cet using compression nuts, and back 
off the needle stem. Voila! Filtered 
water. 

As with the Seagull system, the 
filter cartridge should be replaced 
every six to 12 months, depending on 
use.—Timothy O. Bakke 


FILTER-SYSTEM SOURCES AND PRICES 
Everpure, 660 N. Blackhawk Dr., Westmont IL 60559 (H-200 
filter and faucet kit, about $215; replacement cartridge, 
$60); General Ecology, Box 271, Trumbull CT 06611 (Seagull 
IV kit, $350; replacement cartridge, $45). 

You can have your water tested, with overnight service, by 
WaterTest Corp. (Box 6369, Manchester NH 03108; [800] 
426-8378) for $88. 


At Just a 
20 lbs., | 
What It 
Will Do Will 
Amaze You! 


b Kl DEC 
Twice The Tine Speed 


f your garden is less than an 

acre, you need a big, expen- 
sive tiller like you need rabbits. 
What you need is one small. preci- 
sion machine that can do a variety 
of jobs in the garden and around 
the yard... quickly, easily, neatly 
and economically. 

The exciting Mantis Tiller/Cul- 
tivator is changing the way 
Americans garden. It weighs just 
20 pounds, so anyone can use it. It 
starts with a flick of the wrist... 
cuts through tough soils... turns 
опа dime... weeds in and around 
plants, between narrow rows and 
along fence lines... and runs all 
day on a gallon of gas! What's 
more, with its inexpensive attach- 
ments, it quickly becomes a 
furrower, lawn aerator or de-thatcher, 
a power edger, or a hedge trimmer! 


3-Week In-Your-Garden Trial 

Best of all, you can try the Mantis 
— risk free! If you don't love it. sim- 
ply return it for a full refund. 

Mantis tines are guaranteed for 
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Mantis tills to 8" deep, 
cuts up sod, mixes in 

= old vegetation, fluffs 
up soil. 


life against ever breaking and its 
engine has a Lifetime Replacement 
Agreement! 

Why spend another season 
without the little tiller that's 
changing the way Americans 
garden? 


| 
der Bonus: 


4 Mantis Manufacturing Co. | 
| 1458 County Line Rd., Dept. 23027 
Huntingdon Valley. PA 19006 | 
O Please send me information on the revolutionary | 
Mantis Tiller/Cultivator. the 3-WEEK TRIAL and 
your LOW SALE PRICES! | 
Name 
Address | 
i. u | 
Sidi ар 
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MAINTENANCE 


By BOB CERULLO 


replaced the alternator. But the 


F irst I replaced the battery, then I 


battery still goes dead every few 
days. I give up.” Obviously frustrated 
at his failure to solve the problem 
after several hours of effort—and quite 
a few dollars of expense—this car 
owner had put his pride in his pocket 
and brought his car to my service ga- 
rage in Brooklyn, N.Y. 

Raising the car’s hood, I asked the 
driver to describe the symptoms of the 
problem. “The car starts fine with a 
boost, or immediately after a battery 
charge. Then it runs well,” he replied. 
“But if I dont drive it for a few days, 
the battery goes dead again.” 

I wish I had a dime for every per- 
fectly good part that is replaced sim- 
ply because the owner suspects it 
might be defective, I thought to my- 
self. “The key to success in electrical- 
circuit repairs is never to assume 
anything,” I explained. “The dis- 
charged battery could be caused by a 
slipping alternator belt, a bad regu- 
lator, a loose wire, dirty battery 
connections, current drain from a de- 
fective switch, or any one of a dozen 
other faults. 
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outs : 


“We'll find the problem by method- 
ically running down the list of possi- 
bilities," I said. "Without even touch- 
ing a voltmeter, we already know a 
few things about the situation. Be- 
cause the alternator and battery are 
new, it's safe to assume they are all 
right. 

“My guess is that you may have an 
unwanted ground, or current drain," 
I ventured, pulling the cable loose 
from the positive battery terminal. I 
clipped the lead of a 12-volt test lamp 
to the unattached battery cable and 
touched the probe to the terminal. The 
light bulb glowed. 

“It is a drain," I announced. "Now 
all we have to do is find the bad cir- 
cuit." I opened the fuse box and started 
at one end of the row, removing a fuse 
labeled “taillight.” The light still 
glowed, so I replaced the fuse. Then I 
removed the second fuse from a recep- 
tacle marked “dome/trunk.” The test 
light went out. Not bad. On the sec- 
ond try, after less than five minutes 
of work, we had found the circuit that 
was causing the current drain. 

The next step took a few minutes 
longer to complete. Searching through 
my shelf of service manuals, I found 
an electrical schematic that matched 


DRAWING BY ROY DOTY 


A few simple tests can help you isolate the tough- 
est electrical problems. Here’s how the pros find 
short circuits, faulty connectors, and voltage drains. 


the customer’s make and model of car. 

“Do your dome light and cigarette 
lighter work all right?” I inquired. 
"They've never caused any trouble,” 
the customer answered. 

"Then let's have a look in the 
trunk.” I reconnected the battery, then 
folded the sedan's rear seat forward 
and peered behind it. The trunk light 
was glowing brightly, permanently con- 
nected to the battery by a switch stuck 
in the "on" position. "We found the 
drain,"I proclaimed. The customer 
seemed overjoyed that a new trunk- 
light switch would cure the dead-bat- 
tery problem. 


Beginners welcome 


Problems like the one above can be 
difficult —and expensive—to diagnose 
if you dont have a grasp of the basics 
of electrical trouble-shooting. But 
armed with a modest kit of diagnos- 
tic tools, a shop manual, a few basic 
techniques, and a measure of patience, 
the weekend mechanic can do as good 
a job of automotive electrical repair 
as many professionals. 

And this is a category of repairs 
where learning how to do the work 
yourself can save a sizable service 

Continued 
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Train For One of these 
Money-Making Careers Below 


HOME STUDY MAKES IT EASY TO START! 

There's no need to quit your job or take time from your 
family or friends. As an ICS student, you learn at home, 

the hours you choose. You waste no time traveling to 

class or standing in registration lines. And you never А 
miss a paycheck. But you аге пої Ё 
alone. Although your lessons are $ 
especially written for home study, - * 
if you ever need a better under- 
standing of something in your les- 
sons, just phone or write to us and 
one of our instructors will get back 
to you with a detailed answer. 


HANDS-ON TRAINING AND EQUIP- 
MENT INCLUDED WITH COURSE 
The great thing about your train- 


start you at the very beginning... 
explain everything step-by-step. 
Your lessons are clearly written 
and fully-illustrated with photos, 
charts, diagrams, examples... 
whatever it takes to give you a 
total understanding of each sub- 
ject or experiment. Everything 
you need to complete your train- 
ing—books, lessons, equipment, 
testers—is included with your 
course at no extra cost. 

FIRST FOLD HERE WM  « 


To Mail—Fold ad in following manner: 
1. Remove entire page— 
tear out or cut on dotted line 
to left. 
2. Fold page in half on 
1st fold line. 


3. Fold page again, on 
2nd fold line. 

4. Tape or glue the 3 open 
sides and drop in the 
mailbox today. 


RUSH me free facts and full information on how I can study at home for the 
career | have chosen. | understand | am under no obligation and no sales- 


man will visit me. CHECK ONE BOX ONLY. 


ASSOCIATE IN SPECIALIZED 
BUSINESS DEGREE PROGRAMS 


O Business Management 

| | Accounting 

C] Business Management with option 
in Marketing 

|_| Business Management with option 


ASSOCIATE IN SPECIALIZED 


LI Electronics Technology 

L] Mechanical Engineering Tech. 
| Civil Engineering Tech. 

C] Electrical Engineering Tech. 


in Finance 
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LI Microcomputer Repair O Air Conditioning & Refrigeration 
П Basic Electronics П Electrician 
O TV/VCR Repair O Police Sciences 
O Computer Programming |] Art 
O High School О Small Business Management 
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TECHNOLOGY DEGREE PROGRAMS 


HELP YOU 
QUALIFY FOR THE JOB YOU WANT 


GET YOUR SPECIALIZED ASSOCIATE DEGREE IN BUSINESS OR TECHNOLOGY OR 
A CAREER DIPLOMA AT HOME IN SPARE TIME 


Send today for free facts and a color brochure that 
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BUSINESS REPLY 


could start you toward a safisfying new career. 


No obligation! No salesman will visit! 


The decision to invest your time, energy and money 
in preparing for a new career is not a simple one. Yet 
it may be the most important decision you will ever 
make. It can offer you the opportunity to qualify for 
the job you want...more money, security and a bet- 
ter way of life. 


At ICS we've spent close to a hundred years training 
people for exciting and profitable careers in a wide 
variety of fields. From our beginnings in 1891, we have 
expanded to include dozens of different courses. Over 
the years we have become a world leader in training 
for business, industry, science and technology. In fact, 
the ICS training method has proven so successful, 


_ j that over 9,000,000 students have enrolled and nearly 


2,000 American corporations have chosen the 
ICS ideally system for their own employees. 
Bethlehem Steel, General Electric, IBM, General 
Motors, Ford, Mobil and International Paper, to 
name a few. 


Self-Paced, Individualized Studies 
Choose a Degree Program—Associate 
in Specialized Business or Specialized 
Technology—or other specialized train- 
ing leading to a Career Diploma. Train 
for an entry-level job or advancement 
where you already work. You study 
when you choose... go as fast or slow 


as you like. 77 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 


NORTH AMERICAN CORRESPONDENCE SCHOOLS 


925 Oak Street 
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DRAWINGS BY RUSSELL VON SAUERS 


Short circuits Continued 


ELECTRICAL SYMBOLS 


WIRE CONNECTED 


e 


BATTERY 


FUSE RESISTOR 


—]Jilll— =>- AN 


+ DIODE — TOGGLE SWITCH THERMAL ELEMENT 


rd dose || ш 


CURRENT FLOW 


CONNECTOR MOTOR COIL 


—>— AM —0000- 


These symbols describe the compo- 
nents found on wiring diagrams. 


bill; not all trouble-shooting goes as 
quickly as the previous example, so a 
simple but elusive electrical problem 
can run up a hefty tab. Besides the 
money-saving aspect, the low voltage 
involved probably makes tracing elec- 
trical problems one of the safest re- 
pair jobs you can perform. 

Just be careful with the secondary 
wiring—the heavy high-voltage cable 
that connects the coil and spark plugs. 
And when working on late-model cars 
with electronic engine controls, make 
sure you follow the procedures in the 
factory service manual when you per- 
form any tests on the control module 
or its sensors and wiring. Mistakes 
here can damage or destroy expensive 
components. 

Whether confronted with instru- 
ment-panel lights that flicker or fuses 
that blow, you won't have much chance 
of finding the problem if you don't un- 
derstand the circuit you're working on. 
So the place to start isn't under the 
hood, it's in the schematic wiring di- 
agram for the car. The best schematic 
is one drawn specifically for your make 
and model car. These are available 
from the car maker or in auto-repair 
manuals sold in book stores. 

The schematic diagram is your road 
map through a maze of thousands of 
wires. As with any road map, you 
have to know where you are and how 
to read the symbols. (The legend iden- 
ties most of the commonly used 
symbols.) 

The schematic also tells you what 
powers the component you are check- 
ing, and which other components 
share the same circuit. Your starting 
point on the schematic should be the 
battery. Next locate the questionable 
component. Then trace the route the 
current takes from the battery to the 
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failed part. Sometimes it can be help- 
ful to highlight the circuit you are 
working on with a colored felt-tip pen. 
You will often find the component 
shares its wiring and fuse with some 
other seemingly unrelated part. A 
good example of this is an instrument- 
lamp circuit that shares a fuse with 
the license-plate lamp. In this case, 
when the wire to the license-plate 
lamp is shorted, the fuse blows, caus- 
ing the instrument-panel lamps to go 
out as well. Without the schematic to 
explain it, a connection like this 
would probably remain a mystery. 


Trouble-shooting tools 


The most basic of these tools is the 
test lamp. When it glows, you know 
there is power present in a circuit. You 
can make a test lamp from a 12-volt 
taillight bulb and socket with leads 
and gator clips attached. But you may 
also want to buy a ready-made light 
from an auto-parts store. This type 
usually puts the bulb inside the plas- 
tic handle for protection, and its sharp 
metal tip allows you to probe for cur- 
rent by gently piercing the insulation 
of a wire. 

A battery-powered test lamp is an- 
other tool that makes testing isolated 
circuits for continuity quick and easy. 
You'l also need an assortment of 
jumper wires with alligator clips at 
each end. Use these to bypass dead 
circuits and to directly connect motors, 
etc. to the battery for testing. You can 
save yourself a great deal of grief if 
you buy a few five-ampere in-line fuse 
assemblies (available at radio-supply 
stores) and splice them into your 
jumper wires. This way the jumper- 
wire fuse will blow before you can 
cause damage to most circuits, should 
you happen to hit the wrong wire. 


Is there current 


in the circuit? 


рЫ | 

Current reaching the fuse receptacle 
from the car’s battery illuminates the 
grounded test light. So far so good. 


€ 


What's draining the battery? 


The test light connecting the battery 
terminal with the disconnected cable 
clamp glows, indicating a current 
drain. When the fuse for the offending 
circuit is pulled, the test light will go 
out. Check them all, one at a time. 


Cutting pliers, wire strippers, screw- 
drivers, and electrical tape should also 
be a part of your basic toolbox. An- 
other important item is a supply of 
adhesive labels to identify anonymous- 
looking wires before you forget where 
they belong. 3M Co. makes handy 
numbered labels for this purpose. Fi- 
nally, a volt-ohmmeter, or multimeter, 
is useful for several tests. 


Checking for current 


When a component—the heater 
blower, for example—doesn't work, the 
first thing to do is check the fuse for 
that circuit. If the fuse is OK, the next 
step is to check for power at the switch 
that controls the component. Attach 
one lead of a test light to the heater- 
blower side of the switch, and ground 
the other lead. If the light doesnt 
illuminate, it's time to work backward 
toward the battery, looking for the 
place the break occurs. 

Make a step-by-step check for volt- 
age between the battery and the 
switch. Start by removing the fuse and 
connecting one lead of a test light to 
the battery side of the fuse socket. 
When you ground the other lead to 
the car body, the light will glow if 
power is reaching the fuse block. If 

Continued 


Why Are We Giving Away 
Nationally Advertised 
GFX “Celsius- 9”"™ Chronometers 


ө Never needs winding 


е Sweep-second hand 


e Rotating bezel for 
measuring elapsed time 


e Chime alarm for 
wake-up and appointments 


e Luminous numerals 


® Tachymeter for distance 
and elevation 


® Powered by mercury cell 
(already installed) 


® Analog dial plus digital readout 
e “Zero Refraction” 


matte black finish 
chain link band 


ө 12 and 24 hour (civilian and military readings) 


time modes 


N part of a nationwide publicity campaign, a leading New 
LX York firm will give away its most expensive precision watch 
—the Nationally Advertised GFX “Celsius-9” Chronometer— 
for the astonishing publicity price of only $19.95 to every person 
who writes to the company address (below) before Midnight, 
April 25, 1987. 


This original publicity ad must accompany your 
request. Copies or photostats are not acceptable. 


Similar chronometers have been nationally advertised and 

featured by others in leading media at $49.95 each. In fact, you 

might think watches with features like these would sell for well 

over $100.00. But, during this nationwide publicity campaign, 

you don’t pay $100.00—or even $49.95. You pay only $19.95! 

a your request must be mailed no later than Midnight, April 
5, 1987. 


Powered by a computer-type chip and precision quartz move- 
ment, each GFX “Celsius-9” watch is a time-keeping “control 
center". Its tri-level, high-tech face includes an analog dial with 
sweep second hand, a multi-function LCD digital read-out that 
records time in both 12 and 24 hour (civilian and military) 
modes and a rotating bezel to measure elapsed time. The ulti- 
mate in a man's wristwatch, this GFX “Celsius-9” tells you the 
time in two time zones (while traveling); chimes the hour to 
remind you of passing time; keeps track of the day and date; 
awakens you from sleep; and is even water resistant to five 
atmospheres. 


One of the most technologically sophisticated watches ever sold 


. (Not for $49.95) 


only $1995 


e Tells time in 2 different time zones 
simultaneously 


ө Stopwatch accurate to 
1/100th of a second 


e Displays month, date, day. 


e Photon dispersion beam 
lights up time in dark 


e Water resistant to 
5 atmospheres (150 ft.) 


® Accurate to within 
seconds per month 


e Scratch-resistant 
mineral-glass crystal 


е Sonic beep on 
the hour keeps 
track of time 


e Stainless Steel 
case back 


(ENLARGED TO SHOW DETAIL) 


by this multi-million dollar New York firm, the GFX “Celsius-9” 
features a Stopwatch/Chronograph (accurate to 1/100 of a 
second); a Tachymeter that measures distance and elevation; 
and, unseen, an amazing photon dispersion beam—smaller than 
the “eye” of a hornet—lights up the mineral-crystal in the dark. 


This handsome high-tech “zero refraction” matte black time- 
piece is perfect for the office, sporting events (as player or spec- 
tator), that special night-on-the-town or just everyday wear. No 
wonder this is destined to be the fastest selling and most expen- 
sive chronometer of its kind ever sold by this multi-million 
dollar New York firm. 


These GFX “Celsius-9” watches will not be sold at this or any 
other price by the company in any store. There is a limit of two 
(2) per address at this price, but if your request is mailed early 
enough (before April 17) you may order up to 5. Each GFX 
watch is covered by the company’s full one-year money- 
back guarantee. 


TO ORDER: Mail this original publicity ad (no copies or 
photostats) together with your name and address and $19.95 for 
each watch. Add only $3 shipping no matter how many watches 
you request. (New York residents add sales tax.) Allow up to 
6-8 weeks for shipment. Make check payable to RBM Lid. Mail 
to: RBM, GFX Watch, Dept. 191-106, Box 1085, Hicksville, 
New York 11802. (R44640) 


©1987 ABM Ltd., 1200 Shames Drive, Westbury, М.Ү. 11590 


Short circuits Continued 


Does voltage drop 
across connectors? 


The voltmeter leads tap the wires on 
either side of the connector. A drop of 
more than 1 V indicates trouble. 


there is no power at the fuse, you 
know the problem lies somewhere be- 
tween the battery and the fuse block. 

If you find you have power at the 
fuse, start tracing the circuit in the 
other direction, using the schematic 
as a guide. At every connector along 
the way, check for voltage with the test 
light. If you find a point where the 
light doesn't illuminate, you know 
there's an open or shorted circuit 
somewhere in the section of wire lead- 
ing to that point. 

What if there is power at the blower 
switch? The test light should glow 
intermittently when you work the 
switch back and forth. Now you know 
the problem is occurring still farther 
along the circuit. 

When the test lamp indicates cur- 
rent at the connection closest to the 
motor, the motor itself becomes sus- 
pect. The first thing to check is the 
condition of the motor's ground. Often 
the motor grounds to the car body 
through its mounting bolts. (This is 
also common with horns, wiper mo- 
tors, and so on.) If there isn't a clean 
connection here, the circuit remains 
open. By connecting a jumper wire 
from the motor to a known good 
ground point, you can answer this 
question. If the motor runs, the bad 
ground is the culprit. 

Finally, before you start to remove 
the motor, give it one last chance. Use 
a Jumper wire to connect it directly 
to the battery. If it's still silent, re- 
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place it. If it runs, you missed some- 
thing along the way. 


Detecting a current drain 


If a car's battery goes dead when 
the vehicle isn't driven for a few days, 
it is possible that the battery is sim- 
ply worn out and wont hold a charge. 
But if the battery is in good condi- 
tion, it's likely there is a current drain 
somewhere. There's a quick and easy 
test for current drain that requires 
only a test light. 

Remove the positive cable from the 


battery. Then touch one lead of the: 


test lamp to the battery terminal and 
the other lead to the disconnected 
cable clamp. If the lamp illuminates 
when all the accessories in the car are 
shut off, this indicates a current drain. 
A pointer: When performing this test, 
beware of electric clocks. If the car has 
one, temporarily remove its fuse to get 
a reliable reading with the test lamp. 
(Note: Some cars have computer con- 
trol circuits that remain continuously 
energized. In most cases, these chips 
draw too little current to affect a test- 
light reading.) 


Where's the short circuit? 


CIRCUIT-BREAKER ЗЭС, 
UNIT A З 


Short-circuit finder’s circuit-breaker 
unit connects to the car battery. It 
sends a pulsing charge through the cir- 
cuit from the fuse block. The gauge’s 
needle stops oscillating when it locates 
a short circuit inside the rocker panel. 


By removing and replacing the fuses 
one by one as I did for my customer, 
and repeating this test until the test 
light goes out, you can isolate the cir- 
cuit where the drain is occurring. Just 
think of all the fruitless wire-chasing 
this eliminates. 


Checking for voltage drop 


Using a voltmeter, you can perform 
a voltage-drop test that will tell you 
whether a loose or dirty connection is 
raising the resistance of a circuit. This 
is also an alternative method of diag- 
nosing a malfunctioning switch. 

Connect the voltmeter's positive 
lead to the side of the connector or 
switch that leads to the battery. The 
negative lead is attached to the other 
side of the component. If voltage drop 
across the component reads more than 
one volt, resistance is probably too 
high. The most common cause is a con- 
nection that is dirty or oxidized. 


Short-circuit detector 


Finding a short circuit in a wire 
that runs through a plastic conduit, 
behind a trim panel, or under a car- 
pet can be a time-consuming night- 
mare. A clever short-circuit finder 
called Shortell is available from Kent- 
Moore Tool Group (Sealed Power 
Corp., 29784 Little Mack, Roseville, 
Mich. 48066-2298; catalog No. BT 
8034-A; $70). This tool makes the job 
a lot easier. 

Shortell uses a circuit breaker pow- 
ered by the car’s battery that sends 
pulses of current through a lead con- 
nected to an individual fuse socket. If 
there is a short in that particular cir- 
cuit, the pulsing current sets up an 
intermittent magnetic field that can 
be detected with a small hand-held 
meter. 

As you move the meter along the 
area containing the wire, its needle 
deflects with the pulses. When you ar- 
rive at the point of the short circuit 
where the pulses of current escape to 
ground, the needle stops moving. Then 
you know exactly where to begin ex- 
cavating. This device can save hours 
of needlessly tearing up the body and 
interior, as well as reducing the pos- 
sibility of creating new electrical prob- 
lems while trying to fix the original 
fault. 

A last word: Don't replace an elec- 
trical component unless you are sure it 
is defective. If, for example, you believe 
you have removed a defective motor, 
take the time to attach it to the bat- 
tery with two jumper wires to make 
sure the motor is really dead. 


Bob Cerullo is a professional automotive 
technician and proprietor of an 18-bay serv- 
ice garage in Brooklyn, N.Y. 


Why Are We Giving Away 
Famous Nationally Advertised” 
SWIFT" 1,000- Piece Tackle Sets 


for 55 2 = 


only 


A part of a nationwide publicity campaign, a З 
leading New York firm willgiveawayone “ШЫ 
million (1,000,000) sets of its most expensive 
fishing tackle—the Famous Nationally 
Advertised™ SWIFT™ /,000-Ріесе Tackle E 
Set—for only $5 to the first one million „fj 4 
persons who return this announcement to м : 
the company address (below) before 
Midnight, March 31, 1987. 


This original announcement 
must accompany your request. 
No copies or photostats. | е : 

These are the same SWIFT 1,000- F9. t BEC 
Piece Fishing Tackle Sets nation- | А | 
ally advertised in leading media 
throughout America. Over 
1,000 pieces in all, it includes 
hundreds of hooks in every 
shape and size you'll ever 
need—including “top of 
the line” beauties like Aber- 
deens, American Kirbys, 
Limericks, Sproats and Car- 
lisles. Plus dozens of floats, sinkers, 
brass barrel swivels, fly hooks, a 
hook disgorger, heavy-duty fish scaler and 
much more. for shipment. Make check payable to RBM Ltd. Mail 
Whether you drop your line in fresh-water or salt, to: RBM, Fishing Tackle Offer, Dept. 191-105, 
prefer lake or surf, stream or pond—you always Box 1709, Hicksville, N.Y. 11802. (R40070) 
know you'll have the right rig...for the right fish...right S 


i 


at your fingertips. Little wonder that this is the fastest- | EXTRA BONUS PEN 
selling (and most expensive) set of fishing tackle ever if you respond before March 25, 1987 
offered by this multi-million dollar New York firm. DOUBLE-DECKER Tackle Box...Only $5 
These nationally advertised 1,000-piece tackle sets : эз 
will not be sold at this price by the company in any ` ———l ' Best-selling SWIFT “Double- 
store. There is a limit of two (2) sets per address at this TF —— = Decker" with cantilevered 
price, but if your request is mailed early enough КЬ Ы МА т. shelvesand 15 quick access com- | 
| (before March 25) you may order up to five. Everyset f ®. | Nas uu пе nd 
| is covered by the company's full one-year money- : Ф T co nstruction; will never rust 
back guarantee. C or corrode. Yours for only $5 
To order, mail this original publicity ad (no copiesor E ponen x — |, 000 € peris 
photostats) together with your name and address and an before March 25. 


$5 for each set. Add only $3 shipping per set. (New 2 (641620) | 


York residents add sales tax.) Allow up to 6-8 weeks | 
(R42220) 1986 RBM, Ltd.. 1200 Shames Drive, Westbury. М.Ү 11590 


RETIRE IN 
MEXICO ON 
$10 A DAY 


(Special) Publisher Ross Paron announced 
release of the new book Paradise Found: 
How to Live in North America’s Best 
Climate for Under $300 a Month. The book 
reveals how over 25,000 Americans live the 
good life on a beautiful, 60-mile long lake 
nestled in the mountains of Mexico. Please 
read this exclusive interview. 

Question: Where is this paradise located? 
Answer: It’s simple to get there. You can drive 


there in a few days from anywhere in the U.S. | 


or Canada. By air, it's just a few hours away. 
Question: Why do so many Americans live 
there? 
Answer: The climate is near perfect year 
round. You're never too cold or too hot. Prices 
are ridiculously low. You can get a nice hotel 
room for $7 a night...Full course mealsless than 
$2. Many people live comfortably on social 
security or small pensions. 
Question: Besides the near perfect climate 
and low cost of living, what else draws 
Americans there? 
Answer: The sheer beauty of the place. You're 
on a magnificent lake 60 miles long, nestled in 
the mountains. You'l breathe fresh, clean, 
unpolluted air. You'll see stunning colors. Blue 
water, green mountains, red and yellow flowers. 
I have travelled throughout Europe, the 
Carribbean and Hawaii and never have I seen 
such an enchanting place. That's why I call 
the book Paradise Found, it's the closest 
thing to Paradise you'll ever find. 
Question: How do the local people treat 
Americans there? 
Answer: You'l be treated with warmth and 
kindness. They love Americans. We provide 
most of the jobs for the townspeople. You can 
have a maid, gardener or cook for about 52€ 
an hour. And you'll be paying more than the 
going wage rates. 
Question: Do Americans get homesick? 
Answer: Not at all. You have an American 
library there, medical care, American style 
shopping facilities, clubs and many social activi- 
ties. Best of all, you'll be living in one of the 
world's best climates for a fraction of your 
present living costs. 
Question: What else does the book cover 
about this Paradise? 
Answer: The book explains everything you 
need to know. How to get there, where to stay, 
where to eat, what to do. You'll discover how 
to buy a home at ridiculous prices. How to earn 
extra money. Most important, you'll discover 
how to turn away from stress and tension 
and start enjoying life to the fullest. 
Whether you're looking for a place to retire, 
a low-cost vacation spot or somewhere to 
get away from it all, this place has something 
for you. 
Question: Sounds like you've really hit on 
something here. How can readers get a 


copy of Paradise Found: How To Live In | 


North America's Best Climate For Under 
$300 a Month? 

Answer: You can order direct from the pub- 
lisher and save. Send only $12.95 plus $1 
postage and handling to: United Research 
Publishers, 249 South Highway 101, Dept. LP-1, 
Solana Beach, CA 92075. You can return the 
book within 30 days and receive a full refund if 
not 100% satisfied. 
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Techno-yachis (Continued from page 871 


gram for some syndicates. Louis Grat- 
zer, formerly a Boeing staffer and now 
a consultant at the Flight Research 
Institute in Seattle, conducted such 
tests on hull and keel shapes as well 
as on sail layouts for Stars and Stripes. 
Charles Boppe at Grumman Aero- 
space used his company's computer 
techniques to predict underwater 
shapes that would reduce wave mak- 
ing and thus reduce drag. 

Another aerodynamic specialist, 
Peter Lissaman of AeroVironment, 
builder of the Gossamer Condor and 
Albatross aircraft as well as a flying 
reconstruction of a pterodactyl [Р5, 
March ’86], provided advice. Because 
his specialty is ultralight aircraft, and 
a yacht's density is close to the den- 
sity of the water it displaces, Lissa- 
man's knowledge could be applied 
to the 12-meter designs. He used 
modified aircraft dynamics equations 
to evaluate how different underwater 
hull shapes would affect Stars and 
Stripes tacking performance (the abil- 
ity of a yacht to turn quickly as it zig- 
zags its way upwind) in turbulent 
seas. A quick-tacking yacht is essen- 
tial in the America's Cup, where much 
of the close competition on the water 
takes the form of tacking duels. 

At the Massachusetts Institute of 
Technology, Nick Newman, a profes- 
sor of naval architecture, took a dif- 
ferent approach for hydrodynamic 
modeling. Acting as a consultant on 
New York's America II design, he ap- 
plied computer programs normally 
used in offshore-oil-platform design 
to predict how the yachts would be- 
have in rough seas. 

Data collected from all sources must 
be combined to predict a particular 
yacht's speed in any direction relative 
to the wind and in a range of sea 
states and wind strengths. Nils 
Salvesen, manager of marine hydro- 
dynamics at Science Applications In- 
ternational Corp. in Annapolis, Md., 
coordinated the data for the San Diego 
Yacht Club group. “Our diagrams are 
so accurate, we can tell the helmsman 
how to steer the boat,” he boasts. 


To the tanks! 


The computer-aided design and 
tank-test programs are key to the 
development of a winning America’s 
Cup yacht, but they are not enough. 
According to Dovell, “the design rou- 
tine has to be a well-orchestrated 
dance between the computers and the 
tank.” 

Typically, the model yacht used in 
tank testing was a hull with a vari- 
ety of detachable keels and winglets. 
Up to 40 combinations were tried by 
some groups. Each 22-foot, one-third- 
scale model costs between $10,000 and 


$20,000 to build, and each day of tests 
costs some $4,000. 

The models are hung from a car- 
riage that bridges the tank and can 
run along its 300-foot length. They are 
restrained to prevent certain motions 
while allowing others. The simplest 
test simulates a yacht sailing down- 
wind. The model is level as it is pulled 
along the tank to yield basic informa- 
tion about drag. The more involved 
tests are of upwind performance, when 
the yacht is heeled and possibly 
fighting choppy seas. 

Dovell explains the procedure for 
the towing technique jointly developed 
by Offshore Technology and the Amer- 
ica П designers: One assistant 15 ona 
moving carriage, attending to the 
model yacht and the host of strain 
gauges and dynamometers attached to 
it. Another is in the control room, a 
glass-fronted booth at the side of the 
tank, putting in the parameters for 
the next test run—speed, angle of 
heel, and other directions. 

As the yacht plows its way down the 
tank during each five-minute run, 
Dovell stands at the computer print- 
out. Instant readings on a host of 
factors—resistance, side force, roll mo- 
ment, and more—spew forth as the 
signals are fed from the moving yacht 
models. Signals pass through wires in 
the carriage track to a data-acquisi- 
tion unit and computer. 

Dovell’s tank is also equipped for 
rough-water simulation. This is espe- 
cially valuable because the American 
designs face unfamiliar waters 
rougher than those off Rhode Island 
Sound. 

It is also important to design a yacht 
with a natural pitching frequency 
much faster than that of the waves it 
is sailing through. "It's like a seesaw,” 
says Dovell, arms fully spread. “Think 
of the weight on a long keel as two 
kids on a seesaw,” he adds, now slowly 
rocking from side to side. “That’s a 
lot of pitch. Put those kids nearer to 
the center, and it goes back and forth 
much quicker.” With the pitch of the 
boat different from the frequency of 
the waves, there is less drag—and the 
boat moves more quickly through the 
water. 

The wavier, windier conditions of 
Fremantle were high on the design- 
ers’ list in devising new hull shapes. 
In fact, some say they have been so 
busy just modifying the Australia II 
winged keel for the new racing condi- 
tions that they haven't had the oppor- 
tunity to explore new ideas. These 
designers are already predicting that 
we will have to wait for the next 
competition— perhaps in 1990— before 
we see real innovation once again in 
the 12-meter yacht design. 


SPORT BOAT 


AS part of a nationwide advertising campaign, the leading 
New York outdoor equipment firm of RBM & Co will 
give away its successful nationally advertised WAVE- 
MASTER-180 SPORT BOAT for theastonishing publicity 
price of only $10 to every person who writes to the company 
address (below) before Midnight, April 25, 1987. 


Include this original publicity ad with your 
request. No copies or photostats accepted. 


These are the same МАУЕМАЅТЕК-1805 nationally 
advertised by the company in leading media throughout 
America. Inflating to almost five feet in length and nearly 
12 square feet in area, they are one of the most exciting 
outdoor items ever sold by this leading multi-million-dollar 
supplier. Yet your price is only $10 during this publicity 
campaign. 


A whiz on the water! 


These spunky craft are real performers. Sleek and trim, 
they handle like a dream in either fresh or salt water. 
They're perfect for beach fun, a season at the lake, oras a 
dinghy for your regular boat. The whole boat (all 12 square 
feet!) actually folds away to a mere 5 inches thin—to fit in 
its own handy carry case. And it inflates to full size in just 
minutes! (See FREE pump offer.) 


Each WAVEMASTER-180 also includes a braided tow 
rope, plus integral oarlocks and double air-chamber floor. 
No wonder this was designated as the company’s sole 
luxury sport boat and is expected to be among the fastest 
selling (and probably most expensive) outdoor items in its 
class currently being sold by this well known national firm. 
Yet your price during this publicity campaign is only $10. 
and they will not be sold at this (or any other) price by the 
company in any store. 


Why Are We Giving Away 
This Nationally Advertised 
WAVEMASTER-180" 
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FREE BONUS 


Step-Flow Foot Pump 


Bellows-type foot pump 
inflates your boat to full 
size and buoyancy in 
minutes with only your 
foot. No hand-pumping 
necessary. Yours FREE if 
you mail vour boat order 
before April 17. 


SPECIAL BONUS 


High-Speed “No-Loss” Oars 
New Jet-Scoop high speed design takes less effort yet 


makes boat go much faster. Special “no loss” washers 
keep oars from falling out of boat. Full 45-inch length, 
yet weigh only I 1-'4 ounces each and pack away to just 
18 inches for storage. Yours for only $2 per pair if you 
order before April 17. (R40830) 


NOTE: There isa limit of two (2) per address at this price, 
but if your request is made early enough (before April 17) 
you may order up to 5. Each boat is covered by the com- 
pany's full one-year money-back guarantee. 


TO ORDER: Mail this original printed ad (no copies or 
photostats) together with your name and address and pay- 
ment. Be sure to indicate your choice of REGULAR 
12-square-foot size for $10 (Item R40820) or LARGE 
24-square-foot size for $17.95 (Item R40850). Add $3 
shipping for each boat. (New York residents add sales tax.) 
Allow up to 6-8 weeks for shipment. Make check payable 
to RBM Ltd. Mailto: RBM Boat Offer, Dept 191-107, Box 
1086, Hicksville, N.Y. 11802. (R44040) 


© 1987 АВМ Ltd., 1200 Shames Drive, Westbury, N.Y. 11590 


(R44040) 


Bog-cogs 
slog on 


Mired in mud or stalled in snow? You 
could hike for help, or wait for a sunny 
spell to free you from a sticky situa- 
tion. But there is an easier way to get 
a grip on your surroundings—single- 
handedly. Fit a set of these ribbed 
plastic bowls to the wheels, and your 
4x4 becomes unstoppable on soggy 
terrain, sand dunes, or deep snow. 

Made in England, Bog-cogs were de- 
signed for Land Rovers, but the man- 
ufacturer is adapting the accessories 
for other wheel-rim diameters. They'll 
be available soon. 

The cogs substantially increase the 
surface area of the wheels, spreading 
the vehicle's weight over more ground. 
The ridges give crawler-like traction, 
while the tapered shape of the Bog- 
cogs doesnt restrict steering angles. 
If you attach them before disaster 
strikes, you can drive on roads (wide 
roads) at about 40 mph, says the 
manufacturer. 

A flanged casting is fixed to the 


wheel with two or more special nuts 
that replace some of the existing lug 
nuts. Once fitted, the casting can stay 
in place indefinitely. Attaching the 
miniature paddle wheels then takes 
about five minutes. 

The tough plastic moldings— which 
come in sets of four that weigh about 
165 pounds—nest together for com- 
pact transport, ready for speedy fit- 
ting when you hit a soft spot. Once 
you're back on solid ground, you can 
hose them down and remove them. 

A set of Bog-cogs costs about $663 
plus freight and customs charges. The 
cogs are made by Snell Engineering 
(The Old Sawmills, East Coker, Yeovil, 
Somerset BA22 9JJ, England).— 
David Scott 


Special nuts secure casting perma- 
nently. A single bolt clamps Bog-cog 
against the tire, encircling the rim. 


Г Your Connection to Home Improvement Savings! - 


Hauling 
becomes a 
Breoze! 


Accomplish more in 

less time with this handy 

Garden Cart. е Heavy-duty 

steel front support system. ® 250 lb. capacity. е 1/2" 
exterior grade, weatherproof, plywood construction. 
ә 16" x 1.75 semi-pneumatic tires. &Rust-proofed. 
e Overall: 48"L x 26" W х 215" H. e Requires assembly. 


Compare at $95.00 
49°: 


Order No. E4264-1768 
Shipping & Handling: $12.00 .. . 


ShopCenter 
5-in-1 Woodworking 
Multi-Tool 
® Lothe 
è Sander 
e Drill Press 
е Horizontal Borer 
|| ê Table Saw 
| ! Here's the ULTIMATE woodworking tool for 
SN і both the do-it-yourselfer and professional! 
М, |] The ShopCenter gives you 5 power tools in 1 
d which will save you time, space, and money. 
Call or write TODAY for more information and 
Your FREE full color brochure! 


Compare at $1200.00 S 
Order No. E4240-2868 849 
Shipped Freight Collect . . . 


Recoil Start 


6000 Watt 
Generator . 


Enjoy portable 

power & NEVER 

worry about pow- 

er outages again! ie 

Features: е8 HP Briggs & Stratton engine. е Mag- 
netron®, solid-state ignition, ® 1-120V duplex and 1- 
240V duplex receptacles, 36.7/18.3 amps. 925"L x 
174" W x 1734" H. е 116 Ibs. ® Service centers nation- 
wide. €1 Year Limited Warranty! 


Compare at $1000.00 $3 9 © 


Order No. E4240- 1018 
Shipped Freight Collect 


дд, 2 % дагы 8' Lon | Folds away for easy олде 
DIVA чу]. $ g and takes up little 
ТЕ | Aluminum Ladder Fold-Away жа. ы ‘space! 
"M | Trailer 


For Spring "Spruce-Up" Repairs & Indoor Remodel- 
ing - it reaches wherever duty calls! Use аз а 12' lad- 
der, two-man scaffold, or fold & secure it at a 90° angle 
to work in stairwells, Six specially designed hinges ro- 
tate to any of three positions & lock! 


Features: е Built to industriol standards. е Made of 
heavy gauge aluminum. 9 Anti-slip rungs. ® Molded 
rubber feet. €Folded size: 23!4"L x 9"W x 40^" H. 
e Weight: 30 Ibs. 


Compare at $130.00 
Order Mo. E4247-1310 


Shipping & Handling: $14.00 ..... 8 3 


TO PLACE AN ORDER pleose type or print clearly (on clean 
paper) the product nome & order no. along with your name & 
address. Enclose a check/money order payable to Wholesale 
America, Inc. (be sure to add ship./hand. charges). You can al- 


— Wholesale > merica, iNc. — 


4777 Menard Drive, Eau Claire, WI 54703 


Haul just about anything with this handy 
Fold-Away Trailer. The trailer has a full 4' 
x B' hauling space & can handle up to 990 lbs. 
Puli it easily behind pick-up, cor or van! 


Features: ® Folded size: 55Lx 2W x 6'H. e 190 Ibs. * Overall 
length: 137". Full 4' x 8' bed. ê Max. load cap.: 990 Ibs. e 1" 
ball hitch. € Coupler: Class |, 2000 Ibs. gross. € Tires: 4.8(D) 
tubeless 8 x 3.75 rims at 60 PSI cold. € Licensable in all states. 
e Assembly required. е1 Year Limited Warranty! 


Order No. E4264-1360 Compare at $450.00 
Shipped Freight Collect à жав m э » 5 oe B o à » à = à À а 


Send $1.00 for the latest MONEY-SAVING 
Catalog from Wholesale America! Includes 
Unbelievably LOW, LOW Prices on 


so charge to MasterCard, VISA or DISCOVER. Print the acct. no. 
& expiration date and sign your name, Allow atleast 7 days for 
UPS delivery. Add 2-3 wks. for clearing personal checks and/or 
freight collect items. 
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For credit card orders or more info, call: 
T ) 1-71 5-874-50 


Gum 1-800-826-3403 


Power Tools, Hardware and Housewares! 


10 DAY NO HASSLE GUARANTEE! 


1 5 ST ooo = 


New Technological Breakthrough 


HOW TO UNLEASH YOUR MIND-POWER 
TO ACHIEVE ALL YOUR GOALS FASTER. 


Subliminal Stimulation’ is Today's Answer. It's NEW! 


You үе read in science and technical magazines 
about the great success of subliminal stimulation™ 
techniques. Now, thanks to recent break- 
throughs by leading scientists, you can use 
these same innovative techniques to step up 
your accomplishments and unleash your 
mind-power! 

For example, maybe you want to sharpen 
your memory. This is really important when 
you re working on your car or building things 
around the house. There are so many steps to 
remember. Or maybe you need to lose weight, 
stop worrying or hone your mental skills. Just 
think how great it would be to grab money- 
making opportunities by drawing on your 
mental capabilities to the maximum extent. Or 
maybe you want to lessen stress, have greater 
self-esteem and razor-sharp decisiveness. 
These are just a few of the accomplishments 
now easily within your grasp. 

The subconscious or “inner mind” is a 
mysterious thing. Scientists are finding out 
more about it every year. It’s not like your 
conscious mind. Instead it soaks up impressions. 
You'll be amazed how fast the “success- 
mechanism" already within you will put you 
ahead of the game in life. 


Subliminal Techniques 
are men's problem solvers 
for the 1980's and beyond. 

Subliminal stimulation is a remarkable 
scientific discovery. For example, to reduce 
shoplifting. Department store managers 
nationwide are finding that a “hidden” message 
in the public-address music cuts pilferage 
substantially. This message repeats over and 
over such tested phrases as “I am honest. I 
don't steal." 

Talk about effective! Customers aren't even 
aware of it. Yet inventory statistics prove 
there's a big decrease in shoplifting. In fact, in 
some cases by as much as 67 percent. 


Your subconscious is powerful. 
Put it to work to bring you 
success fast. Thousands of 
men already are. 

Until recently, scientists were stopped dead 
in their tracks in figuring out how to harness 


` the powers of the inner mind. For years we've 


— E Rr M ل‎ P Á— се —— xi 


known it could be tapped. But the big question 
was: “How can the average man put its huge 
power to work?" 

Through constant testing a breakthrough 
finally came. The credit goes to some ofthe top 
scientists in the country. Their hard-hitting 
efforts now enable you to push ahead, no 
matter your goals, and enjoy tremendous 
success fast. 


The answer is Subliminal 
Stimulation Tapes. Each brings you 
two different kinds of assistance. 
Put atape on your regular cassette player— 
then get ready for a surprise. On one side is 
subliminal stimulation". Here's how it works: 
You hear waves breaking on a rugged 


shoreline. But your subconscious hears more. 
There are subliminally embedded messages at 
work—literally hundreds. Now you'll have a 
hard time hearing them consciously. But your 
subconscious will hear them as clear as a bell. 
Scientists have found the subconscious then 
goes into gear at once. 

Listen while you work around the house or 
while relaxing, watching TV or even while 
jogging, working out, or driving your car. The 
sounds of the waves make a smooth background 
while alone or with your family or friends. 

Subliminal stimulation is so effective it's 
being featured in scientific and technical 
journals. Just wait until you try it! It's a totally 
new, yet natural, experience. You'll feel at 
home with it fast. A to-the-point briefing on 
each tape gives you the exact wording of the 
subliminal messages coming up. It's really 
fascinating and worry-free. 

Now, on the other side you'll hear a voice. 
This is called the natural response" program. 
You'll hear “commands to your subconscious.” 
Think what it will mean to actually be in 
control of your subconscious. At last, you'll be 
showing it who's boss! 


Be a part of the cutting edge 
of today's world of science. 

Here's your opportunity to discover a sure- 
fire way to achieve all your goals— no matter 
what they are—in record-breaking time. You'll 
feel more alive, more virile and see success 
after success come your way. Taking advantage 
of new scientific discoveries puts you one step 
ahead of the crowd. 

Professionals nationwide are finding Subliminal 
Stimulation Tapes to be one of the biggest 
scientific breakthroughs of the 80’s. Each side 
actually wakes up your inner mind. Result? 
You'll see yourself becoming sharper, more “in 
charge" than ever. You'll get more done faster. 
And the great part is, each side is so relaxing 
you'll want to listen time and time again. 

Don't let your subconscious lay idle. Put it 
to work. Scientific-minded men everywhere 
are—with outstanding success. 


Order today. Read about this 
Special Money-Saving Offer: 

Each Subliminal Stimulation" Cassette 
sells for $14.95. But during this Special 
Introductory Offer to Popular Science 
readers, the price is only $9.95. You save 
$5.00 on each and every selection. 

But here’s still more good news. You get 
one FREE for every three you order! Just 
fili out the No-Risk Express Ordr Form and 
rush it back today, along with your check or 
money order. Or use your Visa or MasterCard. 
You're protected by our FULL MONEY- 
BACK GUARANTEE: We call it our 
"triple-length" guarantee because it's good for 
90 days, not 30. If you're not elated with the 
results the tapes bring, return them for a full, 
prompt refund—including the $2 shipping and 
handling. 71985 Advanced Learning Systems, Inc. 


Prompt shipment guaranteed. Mail your 


order today! Credit card users, с — 
TOLL-FREE 
4-800-624-9000 == 


Extension 245 


ADVANCED LEARNING SYSTEMS, INC.—Corporate Offices: 
7131 Owensmouth Ave., Canoga Park, CA 91303 


“TRIPLE-LENGTH” 90-DAY 
FULL MONEY-BACK GUARANTEE 
plus Lifetime Warranty Against Defects 


-7- NO-RISK EXPRESS ORDER FORM --- 
Check your choices and rnail today: 


[1A1106 UNLIMITED MENTAL POWER 
ПА1102 MEMORY IMPROVEMENT 
ПА1202 WEIGHT LOSS 
[141303 DYNAMIC SELF-CONFIDENCE: 
Overcoming Shyness 
[1A1104 PINPOINT CONCENTRATION 
ПА1502 RUNNING FOR FITNESS AND FUN 
[1А1316 SELF-ESTEEM: 
Feel Good About Yourself 
[1A1301 HIGH-ENERGY & ENTHUSIASM 
[1A1507 PROSPERITY: Financial Success 


[1A1304 DECISIVENESS: 
Procrastinating! 
[1A1502 SUPER SALES POWER 
(1A1509 TIME MANAGEMENT 
Get More Done Every Day 
[1A1315 THINK POSITIVE! 
[1A1317 SELF-ASSERTIVENESS 
(1A1214 ENJOYING EXERCISE: 
Have Fun Getting in Shape 
[1A1310 STRESS RELIEF 
[JA1105 SELF-ASSERTIVENESS 
[]A1309 MAGNETIC PERSONALITY 
[]A1318 INCREASE PERSONAL POWER 
Gain Influence and Respect 
[1A1101 READ FASTER 
LJA1508 SUCCESS NOW! Get Ahead Fast 


[1A1302 PROBLEM SOLVING 
Creative Dreaming 


ПА1306 FREE YOURSELF FROM WORRY 
LJA1206 RESTFUL SLEEP: No More Insomnia 
DA1320 WINNING SELF IMAGE 
[2A9001 Sanyo Slimline Cassette Recorder $39.95 | 
DA9002 Sanyo Sportster Mini-Stereo 
Cassette Player w/Headphones $29.95 
Special Introductory Offer: Regularly $14.95 
each. Now if you hurry, only $9.95 each. 


NET 
e? SUBTOTAL 


Colifomia residents add 4%% sales tax 


POSTAGE & HANDLING (апу size order) 2:00 
OCash OCheck OMO TOTAL 


OVSA OMasterCard Exp. Date 
Card Number 

NAME 

ADDRESS 

CITY 


STATE 
Mail to: 
ADVANCED LEARNING SYSTEMS, INC. 
7134 Owensmouth Ave., Dept. P572 
Canoga Park, CA 94 303 
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Two Great Ways 
to Avoid Slips and Falls 
in Bad Weather 


Overshoes 


$34.95 


Grips” has a patented abrasive grit 

sole and self-cleaning Angle Tred " 
construction, to help keep you sure- 
footed in the most slippery weather. 

A half million pair have been proven effective by 
industry and the U.S. Postal Service. Grips has 
a slip-coat liner to slide on and off easily, and 
they're made to last and last. Great for both men 
and women who are concerned about safety. We 
guarantee complete satisfaction or your money 
back. Free shipping within 48 hours. 


To order, and ensure proper size, 

call Toll-Free 1-800-247-8080. 

In lowa, call 1-800-362-2860. TY 
ty Products 


Jordan David 
P.O. Box 400, Dept. 730, 


arrington, PA 18976 


introducing... 


The. 
Moni 


dna hn 


— i 


For the first time, the AR2002 is available in 
the U.S.A.! Total public serivce band radio 
listening: 25 through 550 MHz, plus 800 MHz - 
1.3 GHz. In any mode: narrow band FM, wide 
band FM, or AM. Search entire bands, or scan 
any of 20 memory channels. Lighted LCD 
displays status and programming. Tactile keys 
and a digitized front panel control for eas 
tuning. Signal meter and front per hea 

phone jack. Plus, programmable search 
increments, BNC connector with switchable 
attenuator, full memory backup, and power 
cords for AC or DC operation. 


Available exclusively through us. Only $455, 
freight prepaid. Options: custom ше 
extended Parm plans, our Mr ades shipping 
option, plus our Computer Interface accessory. 
Return for full refund if not satisfied within 2 

days. There are no catches, no hidden charges. 


COMMUNICATIONS 
Monitor Division 
Call Toll Free 800-445-7717  - 
Visa and MasterCard COD slightly higher 
In IN 317-842-7115 Collect 
(TAD x 55^8"W x 3V&"H Wt. 2 ibs., 10 oz.) 
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ners: 


Homeow 

No More 

Overgrown 

| Weeds, Grass, 
and Brush! 


...With Garden Way's 
amazing new 
TRAIL BLAZER 
Sickle Bar Mower 
Mow this 1500 sq. ft. overgrown mess... 


v BEFORE 


į mo 
Р 1 A. E 


è Controls nuisance growth in 
those areas you want to keep 
under control — but don't want 
to mow as often as your lawn! 


è Cuts the thickest, toughest, tallest 
vegetation — including wood 


brush! Y 
e Goes anywhere — even 4 | 


steep slopes! 


е Big 35" wide cut — / / 
powered wheels — ey | 
| mows 1000 sq. ft. of d | 
| overgrown weeds in | 
less than 5 minutes! ¥ * 


FROM THE MAKERS OF 


TROY-BILT. 


SEND FOR FREE DETAILS 
TODAY! 


317 
Garden Way Manufacturing Co., Dept. A493 
102nd St. and 9th Ave., Troy, NY 12180 


Y ES! i want to know more about the amazing 
TRAIL BLAZER Sicklebar Mower! Please send 
me a complete FREE INFORMATION package, 
including prices, models, special SAVINGS 
OFFER, and No-Money-Down Payment Plan. 


Name 
Address 
City 


State Zi 


©1987 Garden Way Inc. 
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A pro's tips 
for mak 
dowel joints 


Do you really need a jig to make a 
dowel joint? There's a wide choice of 
fancy jigs available, but I now do much 
of my initial dowel-hole drilling on my 
Shopsmith, operating in the horizon- 
tal-boring mode. Sometimes I do jig- 
less dowel-hole drilling on a drill press, 
holding the work against a fence. With 
the proper technique, either method 
can produce accurate results. 

First, I use dowel centers inserted 
in the first set of holes to center-punch 
mating locations in the second work- 
piece. Holding the work against the 
fence by hand doesn't always work; 
clamping is better. But if I have a lot 
of holes to drill, fence-moving and 
clamp-shifting become tiresome. It's 
then that I shift to using the drill 
press with a jig. The combination can 
produce speed and accuracy beyond 
the capability of either alone. The 
jig locates the hole; the drill press 
controls the feed and drills the hole 
straight. 

After drilling, I chamfer the holes 
in at least one of the mating pieces. 
This prevents the cut wood around the 
hole top from swelling with absorbed 
glue and holding the joint slightly 
apart while I clamp. 

Before gluing the joint, I check the 
fit of each dowel in the mating holes. 
A bag of 100 dowels will not necessar- 
ily all be exactly the same diameter. 
Dowels should press-fit. A dowel is too 
small if it falls out when the piece is 
turned over or if it can be twirled in 
the hole with two fingers. A dowel is 
too big for the hole if it has to be ham- 
mered in, though gentle tapping is all 
right. 

Once I’ve selected the dowels, I as- 
semble the joint with all dowels in 
place but without glue—to be sure ev- 
erything lines up. The best cure for 
holes that don’t line up is to drill a 
new pair of holes. 

Yellow glue (carpenter's glue) is 
good choice for doweling. I swab a thin 
coating onto the dowel sides as well 
as in the holes. Glue applied to the 
mating surfaces doesn't add signifi- 
cantly to the strength of the joint, but 
it can help hide a crack. 

I always clamp joints together in- 
stead of hammering. The shock of 
hammering is more likely to result 
in split wood than the steady (and, 
incidentally, much greater) force of 
clamping.— Thomas H. Jones 


Factory 
New! 
First 

Quality! 


7x39 BINOCULARS 


Look into these name brand, wide angle 
Binoculars at a LOW price, due to an 
inventory reduction. We can't print the 
name, but call us Toll-Free and we'll tell 
you. Perfect for sporting events, more! 


е 20/20 Design for Eyeglass Wearers. 
e Flexomatic Rubber Eyecups for Comfort. 
e Fingertip Focusing, Coated Optics. 


Mfr.'s Limited Lifetime Warranty. 


List: 989.50 $ 39 


Liquidation 
Нет H-2097-7 7078-165 S/H: $4.00 ea. 


liquidation price! 


Compare At..... 


Liquidation 


Priced At . Priced At Only 


Toll-Free: 1 -800-328-0609 


TT 
Trem C OM 


STACKABLE FILE CABINET 


Because of special arrangements, this 
factory new File Cabinet is at a LOW 


è Genuine OAK Veneer/ Wood Products. 
ө Two Smooth Gliding Drawers. 

e Smart Brass Finished Trim. 

e Stackable for Saving Space. 

e Holds Standard or Suspension Files. 

e Size: 25'A"H x 1534"W x 1534". 


. 3120.00 


Item H-2097-7074-974 S/H: $14.00 ea. 


Credit Card customers can order 
by prane, 24 hrs. a day, 7 days a week. 


Liquidator 


(105772 PUN 


60mm Zoom Telescope 


Zoom In On Exciting Worldly Wonders! Or, view the heavens 
with this precision Model CO-60 Zoom Refractor Telescope by 
famous Celestron®. A discontinued model means savings at 
BELOW dealer cost! 


€ Fully Coated Optics Deliver Crisp, Bright Images. 

€ Image Is Right-Reading, Right-Side Up for Terrestrial 
Viewing Ease. 

e 400mm Focal Length, 60mm Aperture. 

е Coated 20x-60x Zoom Eyepiece for a Crisp Field-Of-View. 

e Alt-Azimuth Mount, Plus Adjustable 4-ft. Wooden Tripod. 

e 21" Long Tube. Built-In Dew Shield. Weight: 7 Ibs., 8oz. 


Five-Year Limited Factory Warranty on Parts/Labor. 


Mfr. List Price . . . 300.00 $99 
Liquidation Priced At............... 


Item H-2097-7054-976 Ship, handling: $6.00 each 


8-PC. CUTLERY SET 
Get a buy on factory new, discontinued 
Oneida? Cutlery priced BELOW dealer 
cost! All knives are heavy gauge stain- 
less steel, for lasting performance! 
e 15%" Serrated Edge Ham/Bread Slicer. 
e 15" Carving Knife. @ 14" Cook's Knife. 
e 14" Butcher Knife. e 13" Sharpen Steel. 
e 12" Carving Fork. € 10%" Serrated Edge 
Sandwich Knife. ê 73%" Paring Knife. 


Manufacturer's Full Lifetime Warranty. 
List: 249.50 $ | Go 


Liquidation 
Item H-2097-7033-590 S/H: $5.00 set 


Priced At Only 
oa 


SEND MZ THE ITEMS | HAVE LISTED BELOW 


Sales outside 48 contiguous states are subject to 
special conditions. Please call or write to inquire. 


Item No. 


TOTAL (Products plus ship, handling) | 


| Acct. No. T 


SEND TO: Item H-2097 

C.O.M.B. Direct Marketing Corp. 

1405 Xenium Lane N/Minneapolis, MN 55441-4494 

Send the items indicated at left. (Minnesota residents add 696 sales tax. Sorry, no C.O.D.) 

L] My check or money order is enclosed. (No delays in processing 
orders paid by check.) 


Charge: O VISA® O MasterCard О Discover?" O American Express® 
— —. 
PLEASE PRINT CLEARLY 


Name ==. 
Address. 


| City 


State 
Phone 


ZIP 


Sign Here 


COMBICOMBICOMBIC OMBICOMBICOMBICOMB 


The Leader <" 

Of The Pack.. — 

| KLOCKIT 

| Our prices beat them all! You get: 6 Quartz 
| Clock Movements, Hour & Min. Hands, Hard- 


ware plus FREE Clockmaking Ideas Pam- 
phlet and Color Catalog. 


6705$19?5 


$2 Shpg. 


Make clocks for Extra Income! 
Offer Good Until April 30,1987 
Name کے‎ Е 
Address — 
City. State. Zip_ ____ 
Exp. Date 


DEPT. PS27 
P.O. Box 542 


Credit Card No 


= i em EE LAKE GENEVA, WI 53147 


1-800-KLOCKIT (556-2548) 


Sorry, no foreign orders. 
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ISPORTS, INC. 


Buy Direct at 


| Factory Wholesale Prices 
Viet Nam Jungle Boot 


Top quality leather, rubber sole & heel vulcanized to 
canvas upper. Steel reinforced sole — Nylon webbing on 
Leather inner sole. Color OD 


sides & top. Steel shank — 
Green, Available in D width only 


Order No. 


S29 85 List Price 


$19.95 


98. Our Price 


Add $3.00 for shipping and handling. Add 52.00 for 
camouflage boots. Wholesale Catalog FREE with order 


featuring hundreds of quality. survival and sporting 


goods items 


Call TOLL FREE 1-800-662-BEAR for С О D Mas- 
terCard & Visa Send number & expiration date In 


Georgia call 1-800-521-BEAR 


Bear Sports, Inc. 
Dept.PS27* P.O. Box 22 
Thomasville, Georgia 31799 
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| goals were attainable," 


88-pound pedal plane [Continued from page 73| 


of a close-knit, inspired group of 20 de- 
termined individuals, many of whom 
are former model-airplane enthusiasts. 
They're people who are willing to work 
long hours for months to attain a goal 
that some would consider impractical. 
But like mountaineers, they do it for 
the challenge. The Eagle’s record 
attempt—the result of years of plan- 
ning and scrounging around for money 
and equipment, and months of labori- 
ous handwork—is the first peak. The 
Aegean flight is the Everest still to 
come. Drela tells me how it all began. 


What's next? 


"The entire project came up almost 
as a joke," Drela explains. “John 
Langford and I had just finished giv- 


| ing a talk to the local chapter of the 


АТАА [American Institute of Aeronau- 
tics & Astronautics] about Monarch, 
the HPA wed built that won the 
Kremer Speed Prize in 1984. During 
the question-and-answer period some- 
body asked, ‘What’s next for human- 
powered flight?' Just as an off-the-cuff 
suggestion, we started talking about 
redoing Daedalus's mythical flight 
from Crete to the Greek mainland." 
Langford continues: "The next thing 
we knew, people were talking about 
raising money for the project. I re- 
member asking myself, What am I 
letting myself in for? But by then, 
we were hooked. The thing just snow- 
balled from there on." He goes on to 
explain how hundreds of thousands of 
dollars in money, time, and equipment 
had been solicited from organizations 
such as the Smithsonian Institution's 
National Air and Space Museum, 
Anheuser-Busch Co., MIT, Charles 
Stark Draper Laboratory, Fidelity In- 
vestment Co., and many other corpo- 
rate sponsors. 

The new sky cycle flies at 15 miles 


| an hour, slow for conventional aircraft 


but 50 percent faster than other long- 
distance HPAs. The relatively high- 
speed design is required to fly from 
Crete to mainland Greece in less than 
five hours—the longest posited dura- 
tion of still-air (4- to 5- mph wind) con- 


| ditions. "The speed constraint," Drela 


says, "1s necessitated by meteorologi- 


| cal concerns. We're forced to go in a 


certain window... somewhat faster 
than we would have liked to. 

^When we were doing the other 
HPAs, we pretty much knew that our 
Drela says. 
"The flight from Crete to the mainland 
is not necessarily doable. We're deal- 
ing more with absolutes here, so we're 
really pushing the limits of feasibil- 
ity. The human engine is underpowered 
for this application, so you need un- 
compromised aerodynamic and power- 
transmission efficiency." 


"The fundamental challenge of the 
project is to keep the aircraft aloft 
solely through the power provided by 
the muscles of the human pilot," 
Bussolari explains. "In the early de- 
sign phase, the engineers were asking 
us: How much power can a human pilot 
produce? Literature studies and exten- 
sive ergometer stress tests on Lois and 
other volunteers led us to a power-to- 
weight ratio of about three watts per 
kilogram of pilot body weight. We re- 
alized immediately that we'd need elite 
endurance-trained athletes, since the 
power output for the Aegean flight will 
be grueling—roughly equivalent to 
two marathon runs back to back. For 
four or five hours, the pilot has to pro- 
duce close to one-third of a horse- 
power—that's like riding a bike on 
level ground at twenty-three miles 
per hour.” 

The MIT engineers spent months 
honing their design to minimize weight 
and drag. Each major system—struc- 
ture, aerodynamics, electronics—was 
assigned a weight budget, and every 
extra pound was contested. 

Unlike earlier HPAs such as the 
Albatross, which was festooned with 
bracing wires, the Eagle has only one 
support wire. Wires are lightweight 
and strong, but they exact a heavy 
drag penalty. Because the Eagle has 
only one bracing wire, the almost- 
cantilevered wings must be far 
stronger and stiffer than those of pre- 
vious HPAs. 


Strong, stiff wings 


Making strong, stiff wings is rela- 
tively easy, but making strong wings 
lightweight is difficult. Says Juan 
Cruz, senior engineer for structure: 
“We knew we were going to use high- 
modulus Thornel carbon fibers [from 
Amoco Performance Products], which 
provide very good stiffness and good 
strength. But when we started look- 
ing at the design for the wing spar, the 
primary load-bearing member, we saw 
that we were dealing with two forces: 
torsion and buckling forces. We played 
around with many different spar de- 
signs. Finally, we bonded together 
three circular tubes, one on top of the 
other, which would allow us to decou- 
ple the two forces and deal with them 
separately.” Cruz lifts up a four-foot tu- 
bular segment of dull-black material 
and hands it to me. The wing-spar sam- 
ple is strangely lightweight for its size. 
“The big, thin-walled tube in the cen- 
ter will handle the torsional forces 
trying to twist the wing, while the 
small, thick-walled tubes above and 
below will control the buckling forces 
trying to break it,” he says. 

Cruz and other team members spent 
weeks painstakingly laying up the 


-i 


carbon-fiber-fabric plies at the correct 
angular orientations around rodlike 
mandrels and then curing the lengthy 
tapering sections in ovens. After that 
came the meticulous process of bond- 
ing the tubes. The resulting threefold 
tube breaks down into five segments. 

Cruz and Steve Finberg, senior en- 
gineer for electronics, walk me past a 
light transport plane with its metal 
wings and turboprop engines, and 
across the expansive hanger floor into 
а side workroom. There, an odd-looking 
apparatus sits next to an IBM PC-XT 
and a tray of breadboard electronics. 
The device has two big turnscrews and 
two posts arrayed vertically on a rec- 
tangular base with fixtures on two hor- 
izontal turnscrews riding the threads. 
A wire links two sides of the imagi- 
nary box that contains a lump of light- 
blue plastic foam. “This is our nu- 
merically controlled foam cutter. It 
took us a month to build,” Finberg 
notes. “This baby cuts out these ribs 
to a high dimensional tolerance and 
saves a lot of time,” Finberg says, bran- 
dishing two airfoil-shaped panels of 
blue two-pound Styrofoam plastic. 
More than 120 of those '-inch slices 
of foam, wrapped with wood veneer and 
Mylar plastic tape, are used on the 
Eagle. “The PC thinks this apparatus 
is a printer. It down-loads files contain- 
ing three-dimensional coordinates to 
motors, which move the electrically 
heated wire via the turnscrews," Fin- 
berg explains. | 

Cruz peers sourly at the flimsy- 
looking ribs and says, "Just as we did 
for the spar, we looked at many rib de- 
signs. Here, you're also trying to bal- 
ance many structural and aerodynamic 
concerns, so there are compromises." 
He cracks a grin. "The one thing you 
learn is the perfect rib is a truly myth- 
ical creature." 

Drela directed the development of 
the shape of those ribs. He ran a com- 
puter program on VÀX mini-computers 
that simulates the airflow over wings— 
a numerical wind tunnel—to design a 
wing shape that would do the job. “I 
wrote the code for the simulation pro- 
gram for my doctoral studies," Drela 
says, as he, Langford, and I survey the 
50-foot length of wing hanging just 
above our heads. The spar and the poly- 
styrene foam ribs are plainly visible 
through the thin, transparent Mylar 
skin. "Wing design is an exercise in 
trade-offs; the program allows you to 
vary the parameters as you'd like. 


High lift, low drag 


“The basic point of a wing is to gen- 
erate in lift the gross weight of your 
airframe with the minimum amount 
of drag,” Drela continues, critically 
eyeing the wing. “Low drag [at this low- 


speed regime] entails a large span and 
a slender planform. This gives you a 
long-range, high-efficiency wing.” 

The wing’s airfoil profile or cross- 
sectional shape is another bundle of 
trade-offs, Drela explains. “Construc- 
tion limitations have to be considered, 
for instance. The wing has got to be 
easy to build. 

“Surface quality is crucial to drag 
from air friction,’ he says. He points 
to the sheet of white polystyrene foam 
covering the leading edge of the wing. 
“The pebbled texture of the one-pound 
foam 'beadboard' [which blocks out the 
desired airfoil shape for the flexible 
skin] shows through the Mylar plastic 
film and is affecting the airflow. We 
may have to sand it down. You can see 
the same type of thing happening when 
dew or frost forms on the wing. Per- 
formance really deteriorates.” 


Airflow separation 


"You're trying to tailor the pressure 
distribution on the wing to get the 
maximum pressure differential be- 
tween the upper and lower surfaces, 
which creates lift, without causing the 


inis Pedaling inside 
the Eagle's fuselage 
is like being inside 

a closed Baggie with 
a hair dryer on 59 


airflow to separate into drag-produc- 
ing turbulence,” explains Langford. 
Through careful shaping, he says, the 
designer tries to delay the flow separa- 
tion so the wing slips through the air 
as cleanly as possible. “Think of a 
cigarette smoke plume,” Langford says. 
“First, it goes straight up rapidly; 
that’s laminar flow. Then it starts me- 
andering and moving more slowly; 
that’s turbulent flow. Finally, the 
smoke breaks off into spinning vorti- 
ces that move very slowly; that’s sepa- 
rated flow.” 

The taper in the wing, says Drela, 
means that three different airfoil 
shapes, “each with its upper surface 
tweaked to compensate for decreasing 
chord or width,” are used. “The taper 
gives a constant downwash along the 
span, which minimizes losses from in- 
duced drag [the horizontal component 
of the lifting force developed by the 
wing],” Langford notes. 

The result of all this fine-tuning is 
a wing with 30 percent less drag than 
the Albatross's wing. 

Improving the Eagle's response time 
in maneuvers is not easy, Langford 


adds. "In a conventional airplane, the 
mass of the air that must be displaced 
when the plane moves is negligible. 
But in a lightweight airplane with a 
one-hundred-foot wingspan, the mass 
of that air is significant. This is why 
the Eagle is so slow to accelerate and 
maneuver; it has to overcome the in- 
ertia of the air." 

The tail surfaces, "are designed to 
be non-load-bearing and low drag," 
Drela says, gesturing to the stern. “Peo- 
ple frequently ask me why they're so 
small. It turns out that you dont need 
much control surface area because it 
takes less force to turn an airframe 
that has all its mass concentrated in 
the cockpit." 

Langford describes the propeller as 
"almost an elongated pear shape with 
a twist. It has a wide chord that's 
thinned out at the end." The same prin- 
ciples used for designing the wings 
hold for the prop, he comments. “We've 
added variable-pitch capability to the 
prop [set by a lever in the cockpit] to 
allow the pilot to vary the pedal resis- 
iance as needed," Drela says. 

Instead of using bicycle chains to 
transmit power— standard equipment 
on earlier HPAs because of their sim- 
plicity and light weight—the MIT en- 
gineers decided to use a gearbox/ 
torsion shaft arrangement designed 
and built by Bob Parks, a veteran of a 
previous MIT HPA project who now 
works for Lockheed Missiles and Space 
Co. Though the two sets of aircraft- 
quality spiral bevel gears (donated by 
Arrow Gear Co.) require higher toler- 
ances and are more difficult to build, 
they transmit power more efficiently, 
and power transmission efficiency re- 
ally pays off in lift, the engineers say. 
One four-pound gear set with a 1:1.5 
ratio is installed at the pedals, and an- 
other set with a ratio of 1:1 is embed- 
ded in the boom. The prop turns one- 
and-a-half times the pedal speed. 

“The main wheel behind the seat is 
heavy-duty nylon,” Drela says. “We'll 
use a light molded-plastic wheel for the 
runs in California.” He adds that the 
wheel has about 112 inches of travel 
on an elastomeric spring—otherwise 
known as a rubber stopper. The front 
wheel is just as sophisticated: It’s a 
hockey puck with a hole, fixed to a 
caster. 

The Eagle has a sophisticated sen- 
sor system linked to an autopilot that's 
designed to reduce pilot workload on 
long-duration flights. 

An airspeed indicator is'required, 
Finberg tells me later that morning, 
because it's difficult to judge speed in- 
side the cockpit. He points to a small 
wooden pinwheel mounted on the 
boom. Small magnets are mounted a 

Continued 
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the talented, 
little, pocket meter. 


Here's a new, card size, 
personal meter for testing and 
checking electrical wiring and 
equipment — at home, in your car, 
and on your job. Our DM1000 
folds to approx. 4.5"H x 3"W 
x 0.5"D, weighs only 3 oz, and fits 
easily into any pocket. Packed with 
high technology features, this 
professional quality meter lets 
you measure up to 500V ac/dc 
and 20 megohms, and sounds 
a tone to indicate continuity 
during wiring checks. 

Convenient: This handy meter per- 
forms within its own self-contained, 
vinyl case, complete with attached 
probes. Probes pack easily with two 
velcro straps. 

Easy-to-read display: Read large, 
clear numerals on a high liquid crystal 
display (LCD). 

Simple to operate: A single rotary 
switch immediately accesses all 
functions — dc or ac volts, ohms, and 
continuity/diode. 

Quality at low cost: Features include 
0.7% basic dc accuracy and auto- 
ranging, at an affordable price — $35. 
Satisfaction guaranteed. RISK FREE 
30 day money-back return. 

FULL ONE YEAR WARRANTY. 


Order by phone: | 
Call Toll Free: rz 
1-800-221-5749 
In CT 203/967-4441 [со 
Monday-Friday, 8-5, | 
Eastern Standard Time 


im HEGNER NORTH AMERICA ма 
| 5Landmark Square, Stamford, CT 06901 


Send ____ 0М1000 pocket meter(s) at $35. each, 
plus $2. each for shipping and handling. 
‚Му check or money order is enclosed. 


MasterCard" 
Exp AN 


Charge: VISA” 


Acet. No. L — ————— — 
| PLEASE PRINT CLEARLY 
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Address 
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quarter of an inch off the axis, he says. 
When the pinwheel spins, magnetic 
pulses are generated, which drive a 
simple tachometer circuit that feeds 
signals to the instrument panel, 

“When you're over water, featureless 
terrain, or flying at night, it’s easy to 
lose track of altitude, so you need an 
altitude sensor,” Finberg says. “We 
have a sound-pulse range finder, a 
Polaroid SX-70 Radar Ranger. The al- 
titude is proportional to the time of re- 
turn of the emitted signal. 

“A pilot normally gets attitude in- 


| formation from the horizon,” Finberg 


continues. “But at night or in fog that 
becomes a problem, so you need 
roll/pitch sensors. We have two options 
open for roll/pitch sensors: electrostatic 
sensors that measure the electrostatic 
field between the ionosphere and the 
earth, and solid-state quartz rate gyros. 
The electrostatic sensors measure the 
differential height of the wing and tail 
surfaces by sampling the field and com- 
paring the readings. The wing tips are 
at equal height when the local fields 
are equal. The tail-boom sensor com- 
pares its output with an average of the 


| wing-sensor readings to develop pitch 


attitude. The devices themselves are 
amplifiers coupled to plates of metal 
to which an alpha-particle emitter—a 
polonium element—has been attached. 
The emitter ionizes the air, allowing 
the field measurement." 

For a directional-heading indicator, 
the Eagle will have a solid-state flux- 
gate compass, Finberg says. The sys- 
tem registers deviation from original 
heading. 

All sensor signals will be routed to 
the instrument display, he says. The 
lightweight low-power plastic liquid- 
crystal display from Polaroid Co. will 
be back-illuminated with a Lumines- 
cent Systems electroluminescent panel. 
Roll and pitch information will be dis- 
played on moving bar graphs, while 
airspeed and altitude will appear on 
digital readouts. 

Batteries are another concern. 
Weight and reliability are important, 
he says. "We chose Duracell lithium 
six-volt batteries,” Finberg says. 
"There's one in the fuselage, and two 
others in the empennage for the tail 
servomotors. We place them near the 
devices they power to minimize losses." 

"The autopilot is designed to hold the 


| system in a steady-state condition," 


Sullivan explains. “It has three modes: 
an airspeed hold, basically a cruise con- 
trol; a heading hold, which works off 
the flux-gate compass; and a roll atti- 
tude control, or wing leveler. The air- 
speed hold is there because the wings 
are designed to be more efficient at a 
certain speed, so the better you hold 
that speed, the more efficient your 


| 88-pound pedal plane coca 


flight will be. If the pilot puts too much 
power in, the elevator causes the plane 
to gain altitude." The airspeed-hold 
system is based on a summing func- 
tion of the airspeed indicator readings 
and the data from the pitch-rate elec- 
trostatic sensor. The system sends out 
a pulse train over a fiber optic cable to 
a model airplane servomotor located 
in the elevator. The motor is connected 
to the trim tab, a small, angled flap on 
the trailing edge, which "flies" or 
deflects the elevator surface to the cor- 
rect angle of attack. 

Finberg says that the wing leveler 
1s driven by the roll-rate electrostatic 
sensor and works through changes in 
the wing-tip attitude. The heading 
hold, he says, works off a summing 
function of the compass information 
and data from the roll-rate electrostat- 
ics. It has a similar actuation link to 
the rudder. 


Designing for exhaustion 


"Since the Eagle weighs only eighty- 
eight pounds," Bussolari tells us over 
breakfast, “most people in good physi- 
cal shape could fly it. The question is, 
For how long? It's going to be a real 
mental challenge to overcome the fa- 
tigue. The pilots movements become 
coarse. That's one of the reasons why 
we're building the autopilot. It allows 
the pilot to let go ofthe controls to take 
a drink, for example." 

Cooling and dehydration will also 
be a problem. Langford says that “ped- 
aling inside the fuselage is like being 
inside a closed Baggie with a hair dryer 
on." Bussolari adds: "We figure that the 
pilot's body temperature will go up one 
degree Centigrade for every five to 
eight minutes of pedaling. It looks like 
water consumption will be about one 
liter of water per hour. You're talking 
four or five kilograms of water for 
the flight; that's ten percent of Lois's 
[McCallin| body weight. 

“We'll have to put in some air vents, 
of course,” Bussolari continues. “But 
you pay for cooling vents with in- 
creased drag.” One idea is to place a 
block of ice in the cabin and to direct 
air through a vent over it to cool the 
incoming air. As the ice melts, the pilot 
can drink it. 

"In fact, a vent might help our power 
situation," Bussolari says with a smile. 
"Our faculty advisor, Dean Jack 
Kerrebrock, says that if it's done cor- 
rectly, there should actually be a ben- 
efit from a vent. He says that we could 
set up a ‘human-powered ramjet’ in the 
fuselage. The incoming air, rammed in 
at fifteen miles per hour, would be 
heated by the pilot's body and then ex- 
pand out a rear vent. Theoretically, you 
could get maybe a fraction of a gram 
of thrust." 


Build This. ~} Special Offer for 
‚ { those who have 


Beautiful |. | “| ° never built a 
Wooden . | | \ | Ship model 
Ship 
Mod el < 


Wouldn't you love to build < 
this historic ship model? It's a oa A- мыл 
true-to-scale, 21" replica of the ` ai | 
2-masted schooner Swift, a Virginia “ә 
pilot boat of 1805. Well, now you 
can! And you don't have to be a skilled 
craftsman to do so. 


It really isn't hard 


Even if you've never built a model 
before, you can experience the relax- 
ing pleasure and pride of accomplish- 
ment that is offered by this fascinating 
hobby. You can build the Swift. The secret's 
in our kit, designed especially for the first time 
modeler, with pre-cut parts that make assembly easy. 
Clear, large scale plans and instructions that virtually take vou An "everything you'll need" special offer, with free 
by the hand and guide you every step of the way through hours tools and handbook. 
of the most relaxing fun you'll ever have. And when completed 
- a museum quality model you'll display with pride, with 
gleaming brass fittings, walnut planked hull, delicate rigging - 
lifelike in every detail. 


No. ALI39TM. 


We want to introduce you to this great hobby, now! So we've 
made it easy for you to get started. Our special offer includes 
the Swift kit plus all the tools you'll need to build her: pliers, 
hammer, knife, file, tweezers, sandpaper, glue, wood oil, and 


Quality you can see and feel more. You'll also receive a free copy of "Ship Models from 
The materials in our kit may be better than those used in the Kits," a 110 page beginner's guide. You don't have to buy any- 
original Swift. The keel section and frames are pre-cut plywood, thing else. The tools normally cost $17; the book retails for $7.95. 
ready for quick assembly. The Swift s hull is planked twice: But they're yours, FREE when you buy the Swift kit at its regu- 
once with thick, flexible limewood for strength, then overlaid lar low price of $29.95 (plus $3.00 for delivery). 
with planks of African walnut for lasting penye | | Credit card holders order toll free. Call 800-228-5588. 
You don't have to make the fittings - we've done that for you. 


| At WC у | d 24 hours a day. Or use the coupon below to send check or 
Our kit contains ready-to-use blocks and deadeyes of money order. Order kit No. ALI39TM. 


rare, yellow boxwood. We include evelets, bracers and belay- 
ing pins - over 70 parts of solid brass! Even the cabin door 
hinges are brass, as are the 250 miniature nails you'll use to 


fasten the planking to the hull and deck. And, since the Р5-27 
орава сеи AUR had no plastic parts, our kit doesn't rire Pa | 54 page full color ship M odel Ex po Inc. 
" C reafive) Aid Fam Overwhelming? Not a bit! But be pre- “ады” FREE with your order 23 Just Road, Fairfield, N.J. 07007 
pared for hours of the most challenging, engrossing, relaxing 


fun you've ever had. Please send me kits of the Swift (No. 139TM) at $29.95 


plus FREE tools, books and cannons. Check or money 
order enclosed. (Add $3.00 for delivery. N.J. residents must 
add 6% sales tax.) 


Miniature Cannon Kit Bonus! 
Set of two solid brass cannon on wal- 
nut carriages to be mounted amidship. 


$4.00 value, sent FREE with your order. Name 

Model Expo, Inc. ı “= 
| в 
Ж | 2 City — 
23 Just Road, Fairfield, N.J. 07007 
Sta p 
Visit our stores! If less than delighted, vou may return your purchase within 30 days for a full 
328-336 Ridge Road, 2758 W. Sepulveda Blvd., 25 Just Road, refund. 
Wilmette, IL Torrance, CA Fairfield, NJ ©Model Expo, Inc. 1986 


Volvo changes its frumpy image and intro- 
duces the sporty 480 ES coupe. Designed by 
Volvo’s Dutch subsidiary, the 480 ES will be 
imported into the U.S. this year. 


By DAVID SCOTT 

olvo built a reputation on its square sedans and 
ү wagons—sturdy, utilitarian autos that easily accom- 

modate the kids, the dog, and the barbecue grill. 
But with the new 480 ES, the company forsakes the staid 
lineaments of earlier cars. This newest Volvo is a sleek 
four-seat sports coupe intended to bring the company into 
the yuppie market. 

The 480 is the first Volvo with front-wheel drive. And 
it is the first new car designed by Volvo's company in the 
Netherlands, formerly DAF, whose existing front-drive 
models Volvo sold in Europe. The 480 will be followed by 
440 and 460 sedans. 

Featuring multi-point fuel injection, the engine produces 
109 horsepower through a five-gear box and delivers a 
top speed better than 115 mph. A turbo variant with in- 
tercooler will be available later this year; it will satisfy 
tough U.S. emissions requirements and is expected to do 
0 to 60 mph in just over nine seconds. Fuel consumption 
at 75 mph is said to be 32 mpg. 

Under the 480, a MacPherson front suspension is com- 
bined with a rear beam axle, and there are disc brakes on 
all wheels. Inside, there is ample room for four adults. 
The 480 ES is about the size of a Toyota Corolla, and its 
extended roof line helps make the flip-and-fold rear seat- 
ing comfortable for six-footers. 

This Volvo, according to its makers, may be the first 
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Volvo 480's 1.7-liter engine was developed in cooperation 
with Renault and built at a jointly owned plant in France. 


ear sold in Europe with five-mph bumpers front and rear. 
The 2,200-pound car is designed to pass a 35-mph barrier 
test rather than the standard 30-mph. And Volvo has 
higher occupant-protection standards than the US. 
requirements. 

The price of a 480 ES will start around $13,000 and go 
up to $16,000 for the turbo. Like its price, Volvo’s new 
sports coupe is chic but not too chic. 


i | QM in | The Rank i. in "Order of Bxercise Efficiency: - ii 
1. NordicTrack | 


4 XC Ski Champion 2. An Exercise bike 
Olympic Silver Medalist | T H 
World Cup Winner 3. A Rowing machine 


4. A Shuffle type ski exerciser 


Scientific abstract available upon request 


Se ett Жы. 


uc Г All Exercise Devices Were Tested 4 Times: 
-— ——— | at 3 different heart rates and at maximum work. 
3 | Tests Measured: 
Volume of oxygen consumed which indicates calories burned. 


Data was scientifically analyzed at the University Human 
Performance Laboratory. 


Results: 
оо ead Hi f ; On all 4 tests, NordicTrack burned more calories and yielded 
И GIUSTO! A . significantly greater cardiorespiratory workouts. 


Elevated Legs 


a 
It’s Only Logical that NordicTrack Would Get the Highest Scores 


because NordicTrack is more complete than an Exercise Bike. 


Nordic Track adds important upper body exercise. 

NordicTrack provides more uniform leg muscle usage. 

Higher pulse rates, necessary for building fitness, seem easier to attain because 
more muscles share the exercise. 


because NordicTrack provides more thorough exercise than a Rowing Machine. 


Standing position involves more muscle mass than sitting position. 

Nordic Track uses large muscles of buttocks, thighs and calves to simultaneously 
bear body weight and work against resistance. 

NordicTrack resistance is proportioned to individual muscle strength. 
Stronger legs use greater resistance. 
Arm resistance can be set at lighter setting separately. 

NordicTrack is safer — no high back strain loads are imposed. 


because NordicTrack has inertial resistance not available on a Shuffle-Type Ski Exerciser. 
Flywheel provides life-like feeling; Smooth, Continuous. 
Other “ski” exercisers without flywheels use only frictional resistance. 
Result is stop-start calisthenics-like feeling. 


NordicTrack’s clutch system allows true ski striding motion. we E 
Other ski exercisers require less efficient shuffling motion. 
Burns Up to 600 Calories per 20 Minute Workout. kk 
For effective weight control. Free Brochure, Call А 
W 1-800-328-5888 © 
N or d J С Г а cC k Minnesota 612-448-6987 


©Р5І 1986 141PS Jonathan Blvd. North, Chaska, MN 55318 


Now NRI Training 
and Equipment 
get you into the | 
ymputer Age of 
Automotive 
Servicing... 
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It takes a new kind of mechanic to 
work on the computer controlled 
cars of the 80’s. 

Now you can learn at home in your spare time 
using the exclusive OTC Monitor 2000 to 
perform 54 different diagnostic tests on today’s 
computer-controlled automotive systems. 

As today’s cars get more and more 
complex, you need to know how to use 
today’s more sophisticated diagnostic 
servicing equipment. And NRI keeps right up 
with the need—now offering the OTC 
Monitor 2000 Electronic Diagnostic Tester as 
part of your training. You learn to repair cars 
the right way, from basic mechanical work to 
advanced troubleshooting using state-of-the- 
art on-board automotive computers. 


Send for Free Catalog 

Now is the time to act. Send the coupon to 
us today. You ll receive our catalog free. It's 
filled with all the facts you want to know 
about our training methods, with full details 
on every piece of equipment you'll use and 
keep as part of your hands-on training. 


Е! 
M 
"Hall | 


i | 

| MFI o0: È 
McGraw-Hill Continuing Education Center 

i 3939 Wisconsin Avenue, Washington, DC 20016 
We'll give you tomorrow. 
[WCheck for one free catalog only. 

| [ JAutomotive Servicing | ) Locksmithing 

| C Air Conditioning C Bookkeeping 
[]Small Engine Repair [Electronics 
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Taking Care of Your Car 


By STEVE MERCALDO 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 


POPULAR Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay 
$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 


THROTTLE LEVER AND SHAFT 


CHECK HERE 
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High-idle fix 


An engine that races at idle wastes 
fuel and causes jerky transitions from 
neutral to drive. Backing out the car- 
buretor’s curb-idle screw should reduce 
engine revs. If not, check for a bind- 
ing throttle linkage, jammed fast-idle 
cam, or vacuum leak. If none of these 
are the cause, it could be a misaligned 


Timing tip 


The timing on computer-controlled en- 


gines is electronically set. It is there- | 


fore necessary to set the computer to 
base timing before an accurate check 
can be made. This is done in a vari- 


ety of ways, according to the car's | 


make and model. Rotating the distrib- 


utor before base timing is set can re- | 


sult in power loss or a no-start. 


throttle plate. Remove the carburetor 
and disassemble the throttle body 
from the float bowl, if possible. With 
the throttle closed, hold the throttle 
body up to a light and examine the 
plates. If a plate is misaligned, loosen 
the retaining screws and center the 
plate in the throttle body. 


INNER CV BOOT 


DRIVE SHAFT 


Boot strap 


When constant-velocity joints lose 
their protective rubber boots, they 


| 


fail prematurely. These expensive-to- | 


replace rubber boots are usually se- 
cured with a special metal clamp. If 
the clamp is lost or the special pliers 
used for securing the clamp are not 
available, use a plastic tie, trimming 
off the tie’s excess. 


| a hole in the rubber PCV (positive 
| crankcase ventilation) line. Exposed 


WATER WELL 


DRILL KIT 


IAM Se о m Drill a water well 
| | ога free-flowing 
spring in your 
backyard. 

Have all the 
pure fresh water 
| you want...FREE! 


Over 99,000 
home water wells 


TRANSMISSION 


"I 
me 


LE 
| 


5! ; ; 
drilled this easy, 
low-cost way 
since. 1962! 
^ SLIDE 
HAMMER —- 
CALL TOLL-FREE 
1 800-821-7700 
(Ask for Operator 5180) 
Or clip coupon and | mail TODA Y 3 
| E uM x 
Anderson Road 
| Opelika, Alabama 36802 | 
Please mail your FREE Brochure | 
| Pint Name ©. | 
аа 
| а= p—————— | 
Seal puller City /State/Zip ! 


Improperly removing grease seals 
often leads to component damage. One 
easy way of removing the seals is with 
a body-dent slide hammer. Punch or 
drill a small hole in the metal part of 
the transmission or rear-axle seal, and 
screw in the slide hammer. A few 
whacks, and the seal pulls out intact. 


From Europe ...The Ultimate in 


HISTORIC SHIP 
MODEL KITS. 


Plank-on-frame Construction 


| Watch 2K RAM. 


SEIKÜ 
LIQUIDATION 


You Get... 

e Desk-Top Computer 4K RAM 
e 5-Function, Digital Seiko 

oth For One 
Low, Low Price! 


Watch is Monitor and Remote For 
Main Unit. For Business... En- 
ter appointment schedules, travel 
itinerary, phone numbers, ех- 
penses. For  School...keep 
complex formulas, equations, 
dates and notes on your wrist for 
instant access! 

Computer — Typewriter keyboard, 
built-in dot matrix printer and 
Microsoft Basic. Watch – Day 
Date/Time, Stopwatch and Alarm. 


Manufacturer's 
suggested Retail 


PUBLIC NOTICE 


This Seiko Computer and 
Watch System has been 
upgraded for the coming 
year and, as a result, we 
were able to obtain the li- 
mited remaining quantity 
of last years models. We 
can now offer them to 
you at FAR BELOW 

DEALER COST! 


7285.00 


DAMARK PRICE: 


98 


Lider No B-153- 100149 
Muscle Hand.- 56.00 


For Fastest service, call TOLL-FREE 


1-800-533-3379 


or other business hours 1-800-328-5727 
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If your engine stumbles and you hear 
a sound like a vacuum leak in your 
engine compartment, but all of the 
vacuum lines check out, you may have 


also available 


Send for 64-ра. full-color catalog 
only $1.00 


MAIL THIS COUPON TODAY! 


MODEL EXPO, INC. Dept. PS-27S 


23 Just Road, Fairfield, N.J. 07007 
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|| Warranty 
| (2-year ) 


Find out new tests rank Fitness Master *1 


Call us today for a report on "Scientific Tests" and for recent consumer test M” 


results that rate the Fitness Master LT-35 significantly above the NordicTrack. 


Fitness Master LT-35 


TWO WAY adjustable resistance 
(forward and backward directions). 


Stand UPRIGHT in a natural 
position. 


under a bed) 
Wider, more stable base. 
Unit rests flat on the floor. 
Firm poles for stability. 


centered over unit. 


warranty work. 


Trial Period 
(30-day) 


| 1260 Park Road, Tat PO, Chanhassen, Minnesota 55317 


When I traded my outboard for a stern 
drive I discovered some unforeseen 
problems. There was no way for me to 
tell which way the drive was pointed 
before I switched to reverse. And 
without a motor-tilt meter on the 
dash, I couldn’t tell how deep the prop 
was. 

To solve these problems, I made a 
simple outdrive indicator by bending 
an aluminum rod and hooking it to 
the drive unit (top right). When the 
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Storage height: 5 inches (slips 


| Coordinated leg action keeps user 


Fitness Master pays ALL shipping on 


Fitness Master pays ALL shipping 
costs if returned under 30-day trial— 
unit picked up at customer's door. 


COMPARE 


NordicTrack Model 505 


LEAN FORWARD into belly pad. 


Narrower base. 
Raised up on legs. 
Ropes for arm exercise lack stability. 
Independent skis can both move 
back at the same time. 


NordicTrack pays NONE of the ship- 
ping costs on warranty work. 


Customer pays ONE WAY shipping 
charge, PLUS charge for pickup at 
door. 


AN det 


drive is raised, the rod comes up. I 
have come to depend on this simple 
signal rod to show me at a glance the 
direction and tilt of the drive unit. 
It's simple to make, too. I first cut 
the rod long enough to show above the 
aft deck of my 20-ft. Sting Ray when 
the drive is down (change dimensions 
shown to fit your boat). I bent the top 
at a right angle and bent the bottom 
to hook into the outdrive's lift hole. 
Flexible plastic tubing slipped over 


ONE WAY adjustable resistance „al —„———“ 
(backward direction only). ho QNEM, 


Storage height: 17 inches 


LT-35 
Aerobic Exerciser 


Call now for FREE BROCHURE & full color VIDEO 


Toll Free: 1-800-328-8995 


In Minnesota: 1-612-474-0992 


the crook supports the rod so it pivots 
loosely in the hole. 

For the deck-mounting eye, I 
drilled a rod-sized hole and two 
mounting holes in a standard alumi- 
num angle. Before bolting the eye 
down, I lowered the outdrive, held the 
rod in place, and punched a dent in 
the rod just above the eye. Colored in 
with black paint, this dimple makes a 
highly visible "down" mark.—James 
Shreve 


Digital 
arming 
switch 


Want to make your home alarm sys- 
t2m easier to operate? Consider a re- 
mote arming/disarming switch. Install 
such a switch in an entry hall or mas- 
ter bedroom, and you can turn on an 
alarm system as you're leaving the 
house or retiring for the night. Until 
recently, though, the only ones avail- 
able for owner installation were man- 
ual key switches. These are easy to 
operate—just insert a key and turn. 
But they’re also easy to foil. Once 
inside a house, a burglar can open 
the switch’s panel, short the exposed 
wires, and disarm the system—all in 
the 15 or 30 seconds before an alarm 
is usually set to go off. 

That can’t happen with Radio 
Shack’s new Digital Key Switch, a re- 
motely activated unit that’s compati- 
ble with many alarm systems. I gave 
the digital switch a two-month trial 
in my home and believe that it’s al- 
most impossible for a burglar to turn 
off. And not only does this remark- 
able remote cost less than compara- 
ble pro models—$21 versus $40 and 
up—it also outperforms them. 

To arm your alarm system, punch 


To install, nail the gang box to a wall 
stud. Then run wires from the screw 
terminals to the system’s control panel. 
The floor plan shows switch placement. 


€ DIGITAL ARMING SWITCH 


GARAGE p ALARM CONTROL PANEL 


i KITCHEN 1 LIVING ROOM 


ENTRANCE HALL 


TYPICAL 

LCCATIONS 

FOR REMOTE MASTER 
AFMING BEDROOM 
SWITCHES | 


in a four-digit code selected from 
10,000 possible combinations. Your 
code can contain repeated digits—for 
example, 1-5-5-5—a feature found on 
expensive commercial models. You 
can change the combination on the 
key pad. Hit a key, and you have 10 
seconds to complete the code. That 
stops a burglar from guessing the 
numbers. Try to remove the cover, and 
a built-in tamper switch can activate 
the alarm—even if the system isn't 
armed. 


You can also set the digital switch 
to act as a wall-mounted panic but- 
ton. Press the “#” and “*” buttons 
simultaneously, and you'll trip the 
alarm, whether you've remembered to 
turn on the system or not. 

When the switch is mounted, a 
green LED indicates that the appro- 
priate doors and windows are shut and 
the system is ready to be armed. 
Punch in your personal code, and a 
red LED confirms that the house is 
protected.—David Petraglia 


BEST OF THE BEST—120 BRIGHT 
Wordless Worksh op IDEAS 


= m 
Wordless Workshop | 


MAKE | 
120) or THE BEST, EASY DO TY'S 5 ROPE 


Put FROM ROY 
PROJECTS у FEATURE IN 


РІ TITTT Шз} for Hobbies 


Just a few of the 120 easy projects! 
@ PATIO TABLE-TOP LAZY SUSAN 


at bookstores or send direct to 


ST MARTIN'S PRESS 
Attn: Cash Sales, 175 Fifth Avenue, New York, N.Y. 10010 


copylies) of Wordless Workshop (00061-8) 


: Please send me 
d by Roy Doty at $6.95 each plus $1.50 each for postage and handling. 


| understand that | may return the book(s), in resaleable condition, 
Br within 15 days for a full refund. 


Payment is by check MO MasterCard 


Buen days, the te Hone Wa дорен 
n 


Wordless Workshop WONDERS 


Visa 


Or 30 years you've followed Roy Doty's 
“Wordless Workshop" in Popular Science 
magazine—the column that sparks 
literally thousands of letters and sugges- 
tions each month. Now, in response to 
your requests, here is the cream of the 
“Wordless Workshop" crop—the easiest, | 
fastest, most inexpensive, most imaginative 
do-it-yourself projects ever created. And 
every one is illustrated in Roy's clear, 
wordless, step-by-step format. 


\\\| You'll find dozens of projects you probably 
lli | always meant to try: improvements for the 
'| house, inside and out...labor-savers for 
| yard and garage...solutions for storage... 
| ideas that make life safer and easier in the 
| kitchen and the children's room. No fancy 
tools or materials are needed — and all 
these projects can be quickly custom-fit to 
any space in your home. 


BUILT-IN KITCHEN LADDER @ FOLD-AWAY 
PICNIC TABLE ФА CAT-PROOF SANDBOX 
@ A SELF-NATERING CHRISTMAS TREE STAND 
Including over a dozen ingenious storage 
tricks...and much, much more! 


Card Account Number Exp. Date 


Signature 
Send to: 


Name 
Address 
TÁ State 


- 
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Wordless Workshop 


ROY DOTY 


By 


. Send 


idea 
380 Madison 


PULAR SCIENCE 


nknown) for this 


$50 being held for Patrick Duffy (address u 
55 


yours (with Social Security No.) to 


) to Wordless, Po 
Ave., New York, М.Ү. 10017. Only purchased ideas can be acknowledged. 
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APPLI ON. 


2671 $18.95 
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2675 $22.95 
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1775 $29.95 
Counts as 2 
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2728 $15.95 


z ra арип eee! AR 
imum ARE - = 


1858 $16.95 


|| s LASERS, 


An absolutely no-risk guarantee. 


Select 5 Books for only 2% a 
and get a Free Gift! 


1532P $14.95 
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YOU CAN BUILD 
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` 2645 $16.95 


PE ONF-EVENING | 


CON) ROLLED 


SECURITY PROTECTS 


$104.05. 
йы 


THEORY 
& DESIGN 


PROJECTS 


sa 


800P. Master Handbook of 1001 Practi- 


1199P. The Master IC Cookbook 
cal Electronic Circuits Paper $19.95 


Paper $16.95 


1925. Designing IC Circuits . . . with Ex- 1734. The Automotive Security System 
калиш» $24.98 Design Handbook $18.95 
1593P. U rst i i | Elec- 
и NERONE 1498P. The Build-It Book of Electronic 
i Projects Paper $11.95 
1133P. The Active Filter Handbook 
Paper $11.50 1788. Emergency Lighting And Power 
= Projects $18.95 
AUDIO/VIDEO 
COMMUNICATIONS TROUBLESHOOTING 


& REPAIR 


1211P. The Complete Handbook of 
Videocassette Recorders—2nd Edition 
Paper $12.95 


1977P. Troubleshooting and Repairing 
Satellite TV Systems Paper $18.95 


1082P. TV Field and Bench Servicer's 
Handbook Paper $10.95 


1250P. Digital Electronics Troubleshoot- 


1632P. Satellite Communications Ing Paper $14.95 


Paper $12.95 (Publisher's Prices Shown) 


Membership Benefits • від Savings. In addition to this introductory 
offer, you keep saving substantially with members’ prices of up to 50% off the 
publishers’ prices. + Bonus Books. Starting immediately, you will be eligible 
for our Bonus Book Plan, with savings of up to 80% off publishers’ prices. • Club 
News Bulletins. 14 times per year you will receive the Book Club News, describ- 
ing all the current selections—mains, alternates, extras—plus bonus offers and 
special sales, with hundreds of titles to choose from. + Automatic Order. lf you 
want the Main Selection, do nothing and it will be sent to you automatically. If 
you prefer another selection, or no book at all, simply indicate your choice on the 
reply form provided. * Ironclad No-Risk Guarantee. If not satisfied with your 
books, return them within 10 days without obligation! « Exceptional Quality. 
All books are quality publishers' editions especially selected by our Editorial Board. 
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FREE when ya join 


Handy, Pocket-Sized 
Resistor and Inductor 
Color Code Calculator 


| ~ Eecmowes cae 


eo0580858028092009005,BB40ÀDéG»o0o00905Bà84nBBàbPeoaSte0B^eo0oS9no0BnOBD0DO?BbB^asoses 


8 & 8&5» 5 B5 BO DB D BO 5 PO b BD DB OP 5S9 59980505005 


| in ELECTRONICS Воск D up 


P.O. Box 10, Blue Ridge Summit, PA 17214 


Please accept my membership in the Electronics Book Club and send the 5 
volumes circled below, plus my FREE Resistor & Inductor Color Code Calculator, 
billing me $2.95 plus shipping and handling charges. If not satisfied, | may return 
the books within ten days without obligation and have my membership canceled. 
| agree to purchase at least 4 books at regular Club prices (plus shipping/han- 
dling) during the next 12 months, and may resign any time thereafter. 


BOOP 1082P 1108P 1133P 1199P 1211Р 1218P 1245P 1250P 1492 1498Р 
1532P 1553 1593P 1604Р 1625 1632P 1734 1757 1775 1788 1858 1905P 


1925 1957  1977P 2603 2609 2626 26420 2645 2660 2671 2675 2728 
Name 

Address 

City 

State/Zip Phone _ _ _ __ 


Valid for new members only. Foreign applicants will receive special ordering instructions. Canada 
must remit in U.S. currency. This order subject to acceptance by the Electronics Book Club. 
PS-287 


*"o6680208288485B855828285À585828885283B283228382022558255358 
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Coinage history was made . .. 


Z7» When the U.S. Mint produced |. ! `; 
‘> | 7 different Cents in 1982! Storage at the sink 


Scouring pads, dish cloths, sponges, 


: "S 583) In 1982, for the first time in history, the U.S. Mint brushes, cakes of soap— nothing col- 

© */ produced 7 different Lincoln Cents — due to Large lects clutter like a kitchen sink (bot- 

ыы and Small Date varieties, production at 2 different tom photo). I put an end to it by 

Mints, and a change in metal from copper to zinc. installing tip-out bins in the space be- 

he These 7 Lincolns are very difficult to find and assem- hind the false front of the sink cabi- 

; ble on your own. | [ | net. Both my city kitchen (top) and 

E a For a limited time, you can get all 7 different 1982 | my country home (bottom) had single- 

E Cents, in a special holder, for ONLY $2 FROM panel false fronts that were easily re- 
S LITTLETON! This is a special introductory offer, moved. I simply remounted them with 

^ be limit 3 sets per customer. Plus you get the most won- spring-loaded hinges at their bottom 
1982 P derful price lists of U.S. coins in America, along edges. The hinges hold the panel 
Small Date Small Date with other offers on approval. Adults only please. | closed but let you open it for access to 
Zinc Copper Full 45 day money-back guarantee of satisfaction. the bins mounted on back. My bins 
em, Hurry for this special low price! had extension tabs at each end to act 

‚ Ж S Littleton Coin Company as stops against the cabinet frame. If 

fr | Dept. YSL428, Littleton, New Hampshire 03561 your sink cabinet has double fronts 

“AN separated by a stile, you mount one 


A “Serving collectors nationwide since 1945” 
tates Р жа l Send name, address and $2 for each set to: My bins are molded plastic ones 
inc Zinc i Littleton Coin Company, Dept. YSL428, Littleton, NH 03561 i from The Woodworkers’ Store (Rogers, 


bin behind each. 


Minn. 55374). Each kit includes two 
bins and two types of hinge—for over- 

| Name = A lay panels (top photo) or inset 
j | ' (bottom).—Al Lees 


no. of sets (limit 3) $ total enclosed 


, 1982 m" 1982 D i City 
rge Date arge Date 
Copper Copper i State 


DIESEL POWER 
THAT 
FEELS GOOD 


WITH BANKS TURBO SYSTEMS 


5 = 


TA 
DAN $3 | 


Adjustable lens enlarges by fractions up to 27 v» times for 
the size you wish! Copy unlimited ideas for craft designs. 
Enlarge patterns, designs, portraits, still lifes, landscapes, 
photos, slides, designs on coins and jewelry. Projects in 
exact colors. Does not damage original. Simple instruc- 
tions. Uses household current and 60 watt bulb. Send 
$19.95 plus $1.95 shipping. 30 day money back guarantee. 
Norton, Dept. GT-97, Box 2012, New Rochelle, N.Y. 10802 


1987 GOVERNMENT 
SURPLUS DIRECTORY 


C _\ and a coupon for | | | 
«c, FREE BINOCULARS | | 


= 4 pe e, 
Sea. 22 


FORD 6.9L TURBO 2 
GM 6.2L TURBO ALSO AVAILABLE 


è EMISSIONS LEGAL IN ALL 50 STATES 
ө UP TO 50% MORE HORSEPOWER 
е 12 MONTH WARRANTY н 

| | AT “Moneyback 
e DEALERS NATIONWIDE EU 
e YOUR POWER SOURCE "SINCE 1958" TYPEWRITERS. TRUCKS. You can still buy 5,000,000 items 


from the U.S. Government. This manual shows you how to find 


E these bargains in your area at TREMENDOUS SAVINGS. Some 


| | actual prices . CARS $30, PICKUPS $40, SHIRTS 22€ | 
J | Buy for as little as 1€ on the dollar. 
Р „Т THIS NEW 1987 up-to-date directory includes a Bidders | 


Gale Banks Engineering BERET e. RE of Defense Sales Offices. Our | | | cp РРС 
REHENSIVE DIRECTORY Plus FR = 
546 Duggan Avenue, Dept. 651 айога Coupon only $4.00. SURPLUS. ОЕР Bis | | Sink panel was held in place by sta- 
Azusa, Ca. 91702 (818) 969-9605 1 ВОХ 90048, WASHINGTON. D.C. 20066 pled tabs. Note plastic bins on floor. 
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| Start your own money making business! | 


ake up to "26" an hou 
even while learning! 


Get into this booming high-profit business that’s 
Easy to learn — Easy to do — Easy on You! 
Never before have money-making opportunities been so No Extr Included With Your 


great for qualified Locksmiths, Now lucrative regular cos Locksmith Training 
lock and key business has multiplied a thousandfold as 


| Train FAST 
at home! 


millions seek more protection against zooming crime. x "4d y 
Yet there's only one Locksmith for every 17,000 people! and SECURITY 
SYSTEMS 


Start Collecting CASH PROFITS Right Away 


You're in “business” ready to earn $10 to $26.00 an hour a 
few days after you begin Foley-Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities in 
locksmithing for year - round EXTRA INCOME in spare time 
— or fulltime in a high-profit business of your own. Hundreds 


training. Covers 
all phases of 
Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruction 


we've trained have done it. So can YOU! All tools plus profes- includes all special tools and 
sional Key Machine given you with course. These plus prac- supplies. ONLY Foley-Belsaw offers 
T taral tnm | i ; such extensive training in this 
tice materials and equipment plus simple, illustrated lessons, rapidly expanding field as a part of 
plus expert supervision, plus business building guidance will your Locksmith training. 
enable you the KEEP THE MONEY COMING IN! Ideal for re- | HE 
tirement — good jobs, too. ADVANCED Locksmithing! 
мои to ee ee eae In- 
| — stall and service Safe, Vault and 
SEND FOR EXCITING FACTS—No Obligation Bank Safe-Deposit Box locks. 
Discover what's in Locksmithing for you — how Foley-Belsaw's Master You'll find it fascinating and high- 
Locksmith-approved training can give you the skill you can depend on ly profitable work. 
to EARN MORE — ENJOY LIFE MORE. 


ALL SPECIAL TOOLS 


Hundreds of Foley- -Belsaw trained men oo | 
9 .. AND EQUIPMENT INCLUDED! 


have succeeded in this fascinating 
and highly profitable field . 


"Before enrolling I checked 
other courses and also asked 
for advice from several 

locksmiths in my area. They | 
all sasd yours was tops | 


С This Pro Key 
Machine can alone _ 
add up to $200 a 


THIS PRO KEY | 
MACHINE IS = 


ie hice ie e month io your income... 

сет and it won't cost you а pen- 

enim YOURS TO KEEP! < ny extra with your training. 
“I always Find out г out all ‘about it! Send for FREE Facts TODAY! 


wanted to be in 
business for myself 
and now l am... 
thanks to 
Foley-Belsaw 


Institute. 


David F. Tw ЖЕР" Service RUSH COU PON TODAY 
Milwaukee, Wisconsin 53209 FOR THIS FACT-FILLED 


Le "I opened my own business, spare Д 
1 time, seven months after I enrolled and 


i | made a profit of $329 for the first week." 
BOOKLET! 


B. A. Deberry Littleton, Colorado 
Tells how you quickly 


train ta be your own boss | | 
in a profitable Sparetime 
or Fulltime business of 


Just fill in and mail coupon below (or 
RUSH 


send postcard) to receive full information FOLEY-BELSAW INST | 
and detail: by return mail. DO Т ТООЖ d C Ü UPON. Ц Ma Field ped aH 


FOLEYBELSAW INSTITUTE / FOLEY ` 
11095 FIELD BUILDING BELSRIII 7 

KANSAS CITY, MISSOURI 64111 ' ' 

Г] YES, please send me the FREE booklet that 

gives full details about starting my own business in 


Locksmithing. | understand there is no obligation 
and that no salesman will call. 


e Namê 
No more hard, nasty work for me. ; 


Now I have my own business and with 
hardly any effort 1 average around $50 
a day. Thanks for my new start in life." 


Address 


ee |‏ ج ص 
ali‏ 


«s YOU Can Do It Too ا‎ rea ла to 


Send for your 


| 
Sa Walker Prichard, Alabama aed oe as ; 
lalis ON our y to da | 1 
NO RISK Trial Offer! COPY y Sale = = 3|. 3| | ip 


Complete Apple® Compatible 
Word Processing System 


Home 


Magicalc Spreadsheet 
Magic Memory Data Base 


e e o o өбө ө в 


2 Rolls of Paper 


Comparable Apple System ($2495.00) 


Magic Window lle Word processing is 
easy and more efficient because of a 
simple-to-read menu system and editing 
commands. Many powerful features of 
professional quality programs and more. 
Supports virtually all major printer 
functions. Operates with most 80-column 
video cards or 40/70 column no-hardware 
modes. 


dollars. 


VISA — MASTER CARD — C.O.D. 


Business © 


Laser 128 Apple Compatible Computer 

Big Blue 8'2" Letter Size 80 Column Printer 
12" Samsung Green Screen Monitor 

Magic Window lle Word Processor 


Laser 128 Printer Interface 


| Add $35.00 for shipping, handling and insurance. Illinois residents 
please add 6'4 % sales tax. Add $70.00 for CANADA, PUERTO RICO, 
| HAWAII, ALASKA, APO-FPO orders. All orders must be in U.S. 
WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT 
CANADA. Enclose Cashier Check, Money Order or Personel Check. 
Allow 14 days for delivery, 2 to 7 days for phone orders, 1 day express | 
mail! Prices & Availability subject to change without notice. 


C.O.D. on phone orders only 


JA Rd = 1 


Eng ee 


$499.00 
199.00 
129.95 
150.00 
150.00 
60.00 
19.95 

| 19.95 


Magicalc Rated as the best electronic 
spreadsheet on the market for 
Apple®. The speed with which 
Magicalc solves number problems 
allows you to accurately analyze 
decisions beforehand. Supports 
multiple RAM cards of most 
manufacturers in any combinations up 
to a full 512 K. 


Word Processing 


List Price 


1227.85 


ө 15 Day 
Free Trial 


e 90 Day 
Warranty 


All 8 Pieces only *499°° 


Magic Memory File anything, any way . 


you want to: names, addresses, 
important numbers, dates and notes. 
Your information is organized simply, 
easy to maintain, and available 


instantly. Supports all popular printers '- 


and video cards. 


Apple = is а registered trademark of Apple Computer Inc. 


! x oi E 
Computer Direc 
We Love Our Customers 

22292 N. Pepper Rd., Barrington, Illinois 60010 


312/382-5050 to order 


Famous National Brands 


OUR ‘ BEST " 


PRINTER SALE 


e BEST PRICE ~ 


BIG BLUE PRINTER 


The affordable printer you have been waiting for! 


SALE 3 دوي‎ „А 


Laser 128, Apple lic Interface — List $24.95 SALE $12.95 


e BEST VALUE ° 
COMSTAR 1000 


100 CPS * Serial Impact Dot Matrix * 
Dot Addressable Graphics * Tractor 
and Friction Feed * Automatic 
Paper Loading * Right and Left 
Margin Settings * Pica, Elite, 
Condensed, Italics * Super & 
Subscript * Underline, Bold, Double 
Strike * Apple Interface Built-in * 
Superb Near Letter Quality 
| Р 2 Year 
Easy to Use | Р Limited 
| eux. Warranty 


SAVE 45% OFF LIST =" 


saree 1 89°53.. 


Printer Stand - For all printers — List $24.95 SALE $14.95 
Compləte Printer Саге Kit - Adds life to your printer — List $29.95 SALE $19.95 


Savy 


SAVE 80% OFF LIST PRICE 


80 Column ° 8'^" Letter Size 
Word Processing * Heat Transfer Dot 
Matrix * Program List * Upper and 
Lower Case * Graphics * All Points 
Addressable * Underline * Enlarged 
e Much More 
RS-232 Adapter — List $19.95 SALE $9.95 


e BEST BUY ° 


N.L.Q. 180E 


e 160-180 CPS * Front PanelNear 
Letter Quality Button * High Speed 
Dot Matrix * Letter Quality Modes 
e Tractor/Friction Feeds * Expanded 

8K Buffer Frees up computer 4- 
times faster * 4 Character Styles ° 

Super Graphics * Buisness & 

Personal * Lifetime Warranty on 

Print Head * 6 Month Immediate 
Replacement Warranty on Printer 


Fantastic 
Graphics 


SAVE 40% OFF LIST — 


SALES 1 9900. 


Laser128 Interface — List $39.00 SALE $19.95 
Apple Il Interface — List $59.00 SALE $49.95 


BELOW WHOLESALE COST PRICES??? 


| Add $10.00 for shipping, handling, and insurance. Illinois residents please add 

[6'^ % sales tax. Add 20.00 for CANADA, PUERTO RICO, HAWAII, ALASKA, 
APO-FPO orders. All orders must be in U.S. Dollars. WE DO NOT EXPORT TO 
OTHER COUNTRIES EXCEPT CANADA. Enclose Cashier Check, Money Order or 
Personal Check. Allow 14 days for delivery, 2 to 7 days for phone orders, 1 da 


express mail. Prices & Availability subject to change without notice. 


COMPUTER DIRECT 


We Love Our Customers 
22292 N. Pepper Rd., Barrington, Illinois 60010 
312/382-5050 TO ORDER 


Shoppers’ Showcase 


A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Advertising Sales, Popular 
Science, 380 Madison Avenue, New York, N.Y. 10017 


WIN A JEEP WRANGLER OR $10,000.000 IN CASH. 
NEW CAREER SWEEPSTAKES — 


DON'T THROW Mr m SMALL ENGINES | OVER 1,000 BIG PRIZES 
another log ie, اس‎ GENERATORS & MORE. 
XS» on the fire. = 8 vv BE A LOCKSMITH 
| i — r^ kk ‘a | FREE CATALOG | EARN WHILE YOU LEARN —SEND FOR FREE BOOK 
' Grab large or exa b д — DISCOUNT PRICES Big opportunities. Big profits. Earn quickly. Full or part time. Learn 
small logs AND COAL | 0: $ | at home, it's easy. Do real jobs while you learn. All Tools — 
easily FHOM THE TOP with a : У Tr SMALL ENGINE CITY Materials Supplied. State of NJ Approved. Send name and 
NEW 3-PRONG-TONG. To release. ` ' та, 2612 Lyndale So . Dep! PS2 address for FREE book. No salesman will call. 
lift Tongs up and off, leaving a nice bed of | ans aaa LOCKSMITHING INSTITUTE 
coals undisturbed. THIS YOU WILL LIKE! ONLY 514.95 Div. Commercial Technical Institute 
delivered UPS in USA. No other charges. | E Е LANI Cardinal Drive, Little Falls. М 07424 рер. 311-027 
| i i ' == FOR YOUR FREE CAREER GUIDE AND OFFICIAL SWEEPSTAKES 
ТАШМАНК” BO: Бох 1317 * Boulder: ЧО Это FIOM DIAMETER ннн its RULES, MAIL TODAY! YOU MUST ENTER TO WINI 
миым BUILD THIS 20 ft DOME No purchase necessary. Only U.S residents 1B years of age or older are 
FOR LESS THAN S5 400. | eligible Void where prohibited by law Sweepstakes ends April 30, 1987 


Use for garage or storage 


plans available 


& ж ж ж ж PRESENTING + ж Ус 4 nr T Ce ro toe tend SS MAKE THIS SHADE 
CABLE TV TL NUMERO FOR LES 
= m . LA 7 i£5- | E a 2 
EQUIPMENT | WEE. THAN $75.00 


кк к и к STARRING 4# 4 + -k - 
JERROLD, HAMLIN, OAK 
AND OTHER FAMOUS MANUFACTURERS 


* FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL/ WHOLESALE PRICES IN U.S. 
* ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-5914 


Send $1.00 for our big catalog of 
stained glass supplies. 


| i eas WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


EE-EEEEEE, SIZES 5-13 


Extra width for men who need it. E THINGS YOU 
Excement variety, stg " NEVER KNEW 
and quality. Send for | p" ] 
FREE CATALOG. Fret EXISTED! 


PACIFIC CABLE CO. INC. 
73251: RESEDA BLVD., DEFT.1404 
RESEDA, СА 91335 


4 чы. 


THE WIDEST 


SELECTION OF THE Г 
WIDEST SHOES | i1 
ANYWHERE! jig 

1 


HITCHCOCK SHOES, INC. i x ms 
Dept.#46B , Hingham, MA 02043 | fmm À 


FACTORY DIRECT WOODWORKERS’ 
GRANDFATHER CLOCKS SOURCE 


es 18914. Write for your FREE catalog TODAY from 
America's favorite mail order fun house, Sand name, | 
eddress, тїр & 25€ for mailing. 


ONE-MAN 
;" Sawmill 


Do-It-Yourself Clock Kits The New 
1987 
Prices $ Catalog 
es Tk 114 
naer pages 
me ony (including movement and dial) т) уер» Ta 
R Jg Al | OO SITS, | 
SAMIL Of Its Kind In The World! И. and Finished Hardware, 


"you need good, high-quality lumber, don't let 
lated lumber prices stop your important build- 
inà projects. The Foley-Belsaw goes right to the 
trees and turns out smooth, true-cut lumber. . . 
even beginners get excellent results. Just one 
man (no crew needed) can easily cut enough on 


ө Solid 3/4" hardwoods: Tools, Pulls, 
black walnut, cherry, oak Finishing 

e Heirloom quality Supplies, 

e Solid brass West German Books, Kits, 


chiming movements | 
and dials Plans and 


weekends to save hundreds of dollars over high Р | ө Easy to assemble kits or more new 
lumberyard prices. For power use tractor PTO || и ж completely assembled products. 
or other low HP diesel or electric unit. Factory- T. | andfinished | 
direct selling keeps price low, and convenient ga. ee ® Money back guarantee peu pg ADR Aa ME RUN ND и T 
time payments may be arranged. ; Please Enclose $1.00 (3rd class) | 
Send for FREE BOOK! Just mail coupon below for F SEND $1 FOR $2.00 (‘st class) | 
“How To Saw Lumber” booklet and complete facts а 32-РАСЕ FULL | 
on the Опе-Мап Sawmill. There is NO Obligation ! COLOR CATALOG 
and NO Salesman Will Call on you. Do It TODAY! — P И = | 
| Hueso a1 | Gig EMPEROR: | | ‘re | 
60729 Mela pulling, ED | ШЕШ CLOCK COMPANY — | 
| y, Mo. | І WORLD'S LARGEST MANUFACTURER Address | 
Please, sed all facts and details in | оос гета ао, 
your FREE BOOK “How To Saw Fairhope, Alabama 36532 € Phone 1-205-928-2316 | | 
Lumber". I understand there is No | Гат тегез in D Finished Clocks City State Zip | 
Obligation and that No Salesman will | O Do-It-Yourself Kits 
. call on me. i | 
I Name Emi 
--— | Street — 5 000000 ooo oo : | 
 City-State_ Tp И. Ж ——— | Store | 
Se an ae — э eee ee ee eee 21804 Industrial Blvd., Dept. 907 | 
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(please print) Rogers, MN 55374 
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HARD-T0-FIND, UNIQUE PRODUCTS for HOBBYISTS, GADGETEERS and STUDENTS 


from America’s Largest Mail-Order Market Place of Unusual Values in Telescopes. Binoculars, Magnifiers, Microscopes, 
science Kits, Lab Equipment. Toys. Military Surplus. Fiber Optics. Lasers. Solar, Photo and Weather Instruments. 


" Retractor With Table- Тор Tripod od idoal 
or Beginning аы ; 
Ir Eart Viewing, 7 —— 


for $120, we purchased 
Ius 1nventory closeout 
of Meade Telescopes 


imited quantity Includes coated, achro 


NVENTORY „malic ien air- ыг! 
f Uu б, objecti 
rLOSEOUT | objectiva lens (50 mm, 
+ le th): diagonal prism 
oe (.965"); Ke 22mm 


(ETX) eyepiece, metal 
dd $2.50 for — € and handling table tripod. 


he Flying Aerobie, A New Frisbee-Like Ring, 
— World's Record For Thrown Flight. 
um. The new astonishing Aerobie 
\ has broken the ‘Guinness 
* World Record by saling 
, 271,046 feet- Ihe lon вз! 
= 227^ distance distance any heavier. 
-7 air object has ever been thrown. This 
© newly invented bright orange flying 
ring is quickly spinning into the hands 
of aerodynamic fans everywhere. А 
special nm along the nnq outer edge 
accounts for the Aerobies superior 
performance. It has been designed 
"with the lowest possible aerody- 
amic lan consen with stable flight. The Aerobie works over 
n amazingly broad range of speeds. M slices through the air 
nih the greatest of ease. and even a 6-year old can 
POLYCARBONATE BACKBONE quickly and easily 
learn to toss if 


KK36,013 $9.95 
! Add $2.50 for 
SOFT RUBBER CUSHION postage and handling | 

ladiometer...A Spac Space Age Sphere. „ 


5 махини to watch the delicate vanes 
athin this 5" precision-made sphere spin 
ister and faster illustrating the basic prin- 
iple of solar heating. When light strikes the 
anes it transfers heat, and the vanes begin 
у move. Works from direct sunlight or ar- 
ficial ме i An ch fap att 
or r home. A 
nd handing Reg. $6.95. kK60,082 95 Ф 


lere's An Emergency Radio-AM, FM & Weather Weather | 
hat Never Needs Batteries Or House Current. 


batteries go dead. Mus hand-crank 
generator radio comes to the rescue. 
A unique self-contained hand-crank 
generator (that folds into radio body 


power for hours of important 
AM/FM radio emergency infor- 
mation amd continuous updated 


scoping antenna, large tuning dial and earphone jack. LED 
ht indicates battery charge. A handy Bots at sporti md 
ents, camping or when on vacation. 
ternal battery can also be charged by 110v with гасы 
С adapter KK33,135 $11.95 
52 50 for postage and handling each item 


-To-Read, Giant Thermometer With 12" Dial 

rs Both High And Low Daily Temperatures. 
is big thermometer has large, bold ; а 
тегаіѕ to read the minimum and „/ 
imum temperature of the day and is. / * 
nstructed of high quality steel and | о 
minum. NM lor кнг, сарин Y. p 
lations and heat loss/gain. KK72,467 

. $18.85 SPECIAL PRICE $14.95 


$2.50 for postage and handling 


и Cold It is Outside. 
This mew high- tech marvel reads tempera- 
ture in your home and outside, too. Can 
be wall mounted = just extend the 5 ft. wire 
wu | Sensor cut the window and close the win- 
dow. Operates on one SV batte Jd 
ы. ives readings from my 
—HHR—5 одор measures 2 оер" Reg. 


id $2.50 for postage and handling rr 


lake 75,000 Volts Of Static Electricity 
«ар. With Mini-Power Generator. 


This quality generator demonstrates scien 


igital Thermometer Reads Ese | 
eius 


E~ istry. electricity and physic experiments. As 
the crank handle is rotated, metal collector 


nous plates, ball. dancing balls. lightning 
T rod and more. KK70,070 $69.95 
СЕ, AOE SE AV postage an hang: 

ur Unique Calculator 15 Really Different! 
E: See-Thru, Crystal- -Clear, Solar-Powered. 


MW, The latest technology in 
"MB electronics brings you 


Originally made lo sell | 


When power failure strikes, and your | 


when not in use) provides sufficient | 


for your local area. Turning the crank handle | 
г one minute provides 60 minutes of listening. Features а | 


f 
j 

ji n 
A pr 
" n 
i ^ 
П 


| tific principles, ideal for use in талу chem- | 


brushes store static electncity ina conden- | 
sor until discharged. Set includes 2 lumi | 


| this ulíra-thin (316°) cal- | 


Y culator powered by an | 


| сай mini-panel. Compact, 
1. the size of a credit card. 
| | Features B digit Capacity 

= and full mathematic fun c- 
‘to ns. plus constant, percent. square root Keys 
and independent memory. KK36,676 $9. 
Add $2.50 lor postag e and handling. 


ltra Mini Motors Far Science Fair Projects. - 


For the hobbyist with imagina- 
: роп there аге many uses; wit! 
= |r mini toys, robot component, 
инни, ЙД demonstrations, etc. 


Micro size motors were origi- 


m in disc cameras Measures only "s L x "Ag W. x IH | 


\ amorphous sibcon solar | 


пайу m gned to advance the | 


th a? 4" Gia. x *u' long shaft. Al | volts 200ma, th “| 


7500 roms Solar cell to run molor, KK31,276 


д. 25 KK36,341 $18.75 Pkg. 100 KK 36,342 i 


ja $2.50 for postage and handling 


| Astronaut's Protective Sun glasses Developed 
| By NASA Scientists. / a 
In their search for eye „ўа === 
| protection for asiro- Mj 
паш and high-altitude fF 
pilots, MASA scientists 


harmful ultraviolet and bluelight hazard, similar to a natural 
chemical found in eagle's eyes. Amateur astronomers аге 
experimenting with the mew glasses to improve night-time 
eye Sensi The glasses are not for ordinary night-time 
wear, you will not see the color blue while wearing them 
Mounted in lightweight brass-tone frames. Me f 
lenses are coated with scralch-resistant CR-39. Visual 
impression is an orange-brown tint gradient, Padded pro- 


tective case. Add $2 50 lor postage and handling 
Full Frame Sunglasses KK36,687 $44.95 
Clip-On/Flip-Up KK36,688 $35.95 


65 Piece Lah Set Assortment—Special Buy! 


A super bargain every 
chemist can use in the 
lab and at home. It's 
surplus, but brand 
new. Giant assortment 
includes test tubes, 


bottles with caps, flasks, beakers, pipettes, squeeze bottles 
and more. Assorted sizes and quantities. KK35,474 $29.95 
Add $2.50 for postage and handling 


Cannonball Whistle Recreates The Authentic 

Five Chime Steam Engine Sound. 

Beautifully polished all-aluminum train 
whistle will take you on a trip to yesteryear 
when the steam engine train was king 
914" long. Weighs just three ounces. z 
Makes an excellent gift for railroaders of -1 

| all . Includes instructions on how to 
imulate train hiss and other train sounds 


ir You Can Enjoy Seeing Your Old Home 
DS cz Movies And d Slides On Television. 


KAP? 


its easy and inexpensive to convert your home movies and 
Sides lo videotape. Just place your movie camera or slide pra- 
jector and focus the image anto the mini-screen of the Tele-Cine 
converter Aim your video camera into the lens, focus and start 
recording. 672" x 515" x 5" Screen is 3 x 3° 


.$59.95 | 
Add $2 50 for postage and handling KK33,528 $49.95 | 


Amazing 8x20" Spy Scope, Fits InThe Palm Of 
hd acd Brings The World 8 Times Closer. 


, .1,Perfeci for hunters, bird- 
= watchers, racing and sports 
fans. Youll never miss out 
on that rare bird-sighting... 
the big різу...ог the photo 
| finish again. It measures а 
mere 3\%%х3х1\ 2” weighs 
only 2 ounces. Precision in- 
strument has fully coated 
optics with fingertip control, 
gives bright, slam hian and is fully sealed to resist dust r" 
moisture. Neck strap and case included. pes бн 

Add $2.50 for postage and handling KK156 $25.95 


Flying Bird 
From France. 
^^ This marvelous bird will bring 
hours of fun. Has a 16" wing- 
span and can fly. up to 40 
high and a distance of 150 ft 
Power is supplied by twist motion of rubber band. Adjust for 
up, down, swooping flight. Made of strong mylar, durable 
polypropylene with rubber beak. KK42,720 $7.95 


Add $2.50 for postage and handling | 
: gers! Prevent Injury With Cushiony, ` 


= Energy Absorbing Shoe Inserts. 


[| you run, jog or walk. Slip these amaz- 
"^ Jing inserts into your running shoes 

/ and you'll feel like you're running on 
air. Revolutionary wnique-designed 
inserts are constructed of sturdy sor- 


E | your sole and heel on a layer of com- 
E - F pressed air, eliminating stress and 
KR DUE Жы rides and Wes. Per Pr. $15.95 
| Mens: 5-6 KK37 57; б-т KK3T, 158; 8-9 KK37 18%; 


KK37,159; 12 ККЗ7Л60 — Add $2.50 postage and handling 


Build Your Own 2000° Solar Furnace With This 
Fresnel Lens And, Harness The Sun's Rays! 
DUUM ر‎ Youll be able to use this pre- 
.. cision lens as a solar cooker 
= for heating food, as а kiin for 
ME T pottery — —and even to melt 
Afr зу metal or for other solar ёх- 


per inch, measures 10721010" 1/4" thick. 
Unmounted lens comes with 16 pa 


book, "Fun With Fresnel Lens* “instructions | mounted to dashboard with self stickin Total Enclosed 
included on how to build ы jr stand | tape (incl.) or has pre-drilled screw holes. Also has built-in 
and frame shown. — KK70,533 $15.95 | barometer. With case for hikers and те, ‚ $28.95 | ЧСИ | NEN 
Add $2.50 for postage and handling | Add $2.50 for postage and handling $22.95 CATALOG sd 
No Risk Guarantee! If you are not completely satisfied with your purchase, return the merchandise Nama 
in es original and we will cheerfully refund your money in full. We back our products! Thousands of exclusive, 
Our 30 day unconditional guarantee means you take no risk on any product you buy from us. unique and exciting values. 
Something educational, Bí Address 
Edmund Scientific Co. |222 
| gy й Bl, | Bef, 
5 " ery yist, gadge City  ——— — — State ip 


vials, measuring cups. ^— 


Пу Reduce the risk of painful injury when | 


bothane and layered with cushion | 
channels and air ducts that support 


periments. Lens has an #16" fl., 50 fines | 


Dept. 2102, KK2 Edscorp Bldg., Barrington, NJ 08007 


Hammock Provides Extra Space For Storage On | Space Shuttle 

| Your Boat, Trailer, Home Or While Camping. | Blasts 100 Feet 

| Dur multi-purpose all nyin, white gear bag is designed ikea | Into The Air. 
hammock and offers 001 usas im Cars, vans, Trucks, etc. Using а and water as 


135 7" Realistic Looking Owl And Snake 

i Keep Unwanted Guests Out Of The 
Фф. Garden And Off The Rooftop! 

d Y garden inftatable pest repellers can protect 

a stream while fishing. Measuring 4B"long and 16" deep. itpro- | shurtle ar "e í 

vides additional off-the-ground storage for the gear you want FOE y mars rt. 


to tuck out-of-the-way — yet it folds compactly into a gove com- | path t flight 
partment when nat in use. Rugged, washable, holds түр to 80 - oak. Lata ds 


p pigeons fram the rooftop “the owi 
Ee works; said Ms. 5.W. "A month ago 
Eita, we couldn't stay outside because 


pounds. = rates from rocket and г A of the falling from the sky? 
KK34,874 $4.95 2 | manned recovery cap- ] * JZ The 22" great horned owl with it's Jal 
$2 50 T sule parachutes back z piercing yellow eyes and lethai- [4 
postage and - to Earth. Virtually in- looking bi ack bill terrifies rodents and pigeons; the M 
handling | destructible, made of 6 ft. snake sends birds flying elsewhere. Сап be Ê 
=- к == Buiyrate plastic | mounted on a fencepost, а tree. on a roof or in 
- Luminous Jil: Accessories re | eaves—and pe pests will leave yar нр 
and vegetables alone 
Will Make Any Youngster | (Specify) Snake ККЗ5 867: Ow kK35,88- 


Look Absolutely Radiant! 


"Glow-in-the-dark" jewelry i$ truly а X Е 

| show-stopping conversation piece ^ 

| та The 4-piece Cyalume” lightstick- 
‚ based 4-piece set thal includes a 

‘necklace, bracelet, ring and pair ol 

Lf eamngs has an emerald green fug- 

3A f^ rescence that will glow for Six hours 

LV Non-toxic, For 4 p s ear olds 


$8.98 | EL. Ta д-н Caro In. 
Add $2 50 for postage apis handling | au With Rotana | 
Miniature Water Pump For Photo Darkrooms, | | | Star/P anet Locator. 


Science iei Water o deii 


dd $2.50 for postage and shipping each item 
tt Build Your Own 8X Refractor даныш а> Kit. 


Powerful enough to show 
Craters on the moon, Jupiter's 
moons and many stars not 
visible to the naked eye. Comi- 
plete kit includes objective 
; ans, eye lens, Glare stops, 
m HAD; ird tubes, star chart 
Sand. instructions Takes less 
than an f jur to buik 1 18" lang 

KKT1,473 $16.95 
Add 52 50 for postage and handling 


Multi-Colored Wheel-Lites Adds Striking 
Effect And Safety Benefits To Your a. 
With your bicycle or motorcycle 


in motion, the electronic їп 
produces the distinct illusion o 


for postage 
and handling 


This ау pump can pump a ; | 
pint per minute with а 12" _ / py فو قفا‎ | 
high flow. ideal for tempera- у= E SH A a] 
ture control and circulation / Жө 
of darkroom chemicals, table fountains, model waterfalls, water 
filtration and more. Сап be used in either direction and is sell 
priming. Operates on 2 flashlight batteries (nat incl), runs U 
to 48 hours before battery change is required. 4" tube inci. і a double circle of multi-colored 
Add $2 50 for postaae and handling KK50,345 $6.95 | M | = lights. The lights seem t En 
EN ыйы RES MEM andy chart shows location of | spinning in one direction, hover, — . 
* |—-- Nostalgic Miner's Lantern | 500 ita and their relationship rad три spinning inthe oppo. j MN 
E Will Brighten Your Night. and location at any time. Plotted | site direction. These striking, AV, 
This true authentic reproduction of a by astronomer George Lowi. With | special effects will spel- = A у 
|= coal miner's lantern of a bygone era page booklet of instructions -— 
|Z— will add charm to your study ог den, | 810 ا‎ e ч bound and fascinate your 
= Handcrafted in solid brass, the carbide | 82872 chart. KK9227 $2.50 __ V т ENS friends. First most 
-— . lantern and 4" reflector produces an in. | 47057 00 postage and handling И IP TAS | EN spoked wheels. 
credibly bright light. Starts easily with | Mur Amazina Hannu Bird i ADAM Ha Atta М Two 9 volt batteries 


the strike of à flint. uses carbide fuel (comes with а 2 Ib. tual Dur Amazing Happy Bird [i (fi a 


T a у || required (not incl.) 
supply). Measures 5" tall. KK34,744 $24.95 | Never Stops on I a i e U 20) KK36,992 $21.95 
Add $2.50 for postage and handling Drinking! р uM ҚА TD E, Add $2 50 lor 
— — —— — ———Ó——Ó: sms ) f. à E ed FTT SSL p "jast tage and handling 


Great AM Radio Reception With Select-A-Tenna. 
Listen To Station WOR N.Y. When In Boston. 


This new antenna will in those weak, distant, 
AM radio signals loud and clear. 


You'll now get excellent radio reception on all AM stations. 
Select-A-Tenna turns your AM radio Р 

into а powerful receiver. Used in 
Alaska to pull in stations from con- 
tinental U.S. Employs mutually in- 
ductive coupling. Mini-jack and 
plug with 50 ft. of hook-up wire. 


100 Piece Peg Board ue жнг: Bonanza. — 


, SPECIAL 
PURCHASE! 
Brand new indus- 
p = trial peg board 
= hardware at avery 
special savings. Our bargain pack con- 
tains 85 “Г hooks and 5 six-place “screw- 
driver" racks. Organize your workshop, 
lab, school room or office at a fraction of 
the usual cost. KK36, 
Add $2. 50 for postage and handling 


10 Foot Solar Dirigibles 


1034" dia. KK72,147 $39.95 || Fascinating to watch. Simply 
duck the bird's head into a glass 


Add £2.50 for postage and handig 
— Üf water to begin happy birds 
Motors ите! in rt For Hobbyists, Wodelmakers | bobbing motion. Then the bird 


ea takes over, continuously dipping Fly in The Sky When 
Ж; - Dur inexpensive | into thé water id а 00778 53. 95 Exposed To Sunlight. 
a 24 L motors can таке = T 
wc x a е ا‎ Add $1.50 К and handiin hese 10x2 ft. mylar solar shut- 
^f wheels go ‘round, = $1 S003 ge 9 FT tie dirigibles ll by over houses 


= битен Large Plexiglas Miror A'a 7 (00 and tees when exposed to the 
P SS ниши. Gives Panoramic v тее 79 Solar Dirigibies KK35,889 $9.90 
Have fun by. adding mo- LM 52 50 lor postage and handling 


ton to your science fair — ^ 
projects, demonstra- 
tions and experiments 
with this special buy of = 
20, 1" motors with 38" Е, 
long shafts and 2 wire = i 
leads. 20, 1" motors KK1304 $8. 0502 Шы! E 
| Add $2 50 for postage and hanahing = =— 63 


Made of the finest high-car- 
bon. rust-free steel to the high. 
rigid standards of the Swedish 
army Complete with sheath. For collectors. Used. but in ex- 
Convex pano- cellent condition. (Not available to NJ residents or minors.) 
ы 4 Maii Add $2 50! for Y postage and handling  ККЗ5,911 $18.95 


Go Fishing With This Mighty Magnet. 
= Lift up to 200 Ibs. Fun to use around docks 


= and bridges. A ‘must for a boat, it helps angle viewing. | 
M retrieve metal objects that fall overboard. | ва _ For € ORDER BY PHONE 
| You'll be amazed at what юш ull up. Wt, | POME, office and industry: Shatter Call (609) 573-6250 
2 05. measures 4334 ade witha | 07001. excellent, highly accurate 


И К Poly Vinyl Chloride se to resist cor. | elective image quality, 12" ^ Use VISA, MasterCard, Diners Club, Amer. Exp. 
MI y) Pot Ven, chipping. к 135 $26.95 | ‘ameter. 36,709 514.85 | or Carte Blanche. Call зарру НЕМ; hours а dud 


а | 


—_ Е ————Í Sea ee! | m — m e me Å EH Á шшш Á o es шшш es "шшш س‎ es س س س‎ > 
Fun A And inti ng! You’ il Play For own Edmund Scientific Co., Dept. 2102 
With These Colorful Magnetic Magic Marbles. KK 2 Edscorp Bldg., Barrington, NJ 08007 


Build a mountain or add geometric pat- 


Method of Payment: — STOCK NO. | ОТҮ. | PRICE 
terns with these fascinating, high impact 


1 Check enclosed 


plastic marbles. Each marble has both a C MasterCard 
negative and positive pole. A challenge to L] American Express 
your imagination Fun for youngsters, {ТЕ O VISA 
adults, 100! 20 marbles per package. ч C] Dinars Club 
pat! ‚868 (Package of 20) $3.49 Ci Carte Blanche 
35,854 (Package of 100) $14.95 
he: 52 50 lor postage and handli ing Exp. Date 

This Clever Gadget Will -aa e TOTAL PACE 
Tell You How High You Are. SEN D FOR E SEND ERER капани: 
Whether I re driving cross country or 80 PAGE 
hiking in the mountains, this Altimeter will 


| tell you how high you are. Shows eleva- CATALOG ("NJ Add 6% Sales Tax 


tion from sea level to 15.000 feet. Can be Ul 


FREE 


Sm USE Mo тт тыт M m ت سے‎ ШЫ ыыы MER ттт ттт тт= -т=т m m === m Um ШШ ШЕШ шы ee mum mul 


student and educator. ——— 
ene L== SERVING HOBBYISTS SINCE 1942. 


E. 10 X 20 Ft. Covers 
: сне шке Boats 


Start your own money making business! 


| i Duty Poly- Tarp Cover 
Send $1 for brochure & fabric sample to: 


AMERICAT® Dept. PS*N.3018 Nevada*Spokane, WA 99207 
@(509) 484-9223 
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PINE sal 
service anti repair ^^ Prey 
BEAT ом 
INFLATIO Work part time, full time right at home- we help you every a... of the way. 


REMOVES VOCALS FROM RECORDS! 


Now You can sing with the world's best bands! 


No experience necessary. 

You don't need to be a *born mechanic' or have 
prior experience. If you can read, you can master 
this profitable trade right at home, in your spare- 
time, without missing a single paycheck. Lessons 
are fully illustrated — 50 clear you can't go wrong. 

e a We guide you every step 
of the way, including tested 
and proven instructions on 
how to get business, what 
to charge, how to get free 
how many small engines are advertising, where to get 
in use today, it’s easy to / if : = supplies wholesale . . . all 
understand why qualified | а. ч the “tricks of the trade’... 
men command such high Ma oo all the inside facts you 
prices — as much as $49.95 > need to assure success right 
for a simple tune-up that from the start. 
takes less than an hour. 
65-million small engines 

are in service today! 

That's right — there are over sixty-five million 
2-cycle and 4-cycle small engines in service | years experience re- 
across the U.S.A. That's the official count from | pairing small en- 
the Engine Service Assn., and new engines are gines... but repairs | 
being built at a rate of one-million per month! 
With fully accredited and approved Foley-Bel- 
saw training, you can soon have the skill and 
knowledge to make top money servicing these 
engines. Homeowners and businessmen will 
seek you out and pay you well to service and re- 
pair their lawnmowers, tillers, edgers, power 
rakes, garden tractors, chain saws, mini-bikes, 
go-carts, snowmobiles... the list is almost 
endless. 


You get all this Professional equipment with 
your course, PLUS 4 Н.Р. Engine. ... ALL 
YOURS TO KEEP.... All at NO EXTRA COST. 


In just a short time, you can be ready to join 
one of the fastest growing industries in America 
... an industry where qualified men are making 
from $25.00 to $30.00 per hour... and that's just 
for labor. Parts, engines and accessories add even 
more to the profits. Because the small en- 
gine industry has grown so | j 
quickly, an acute shortage of f 
qualified Small Engine Pro- 
fessionals exists throughout 
the country. When you see 


Learn At Home In Your Spare Time. 


INCREASED INCOME 
"I've had about 8 


were only minor... 
until I started the 
Foley-Belsaw Course. 


Walter H. Strick 
Campbell, California 


With our famous "learn-by-doing' training 
method, you get actual ‘hands-on’ experience 
with specialized tools and equipment you'll re- 
ceive with your training, p/us a brand-new 4HP 
engine — all yours to keep. 


Send Today for FREE facts! 

You risk nothing by accepting this offer to find 
out how Foley-Belsaw training can give you the 
skills you need to increase your income in a | 
high-profit, recession-proof business of your 
own. 

Just fill in and mail coupon below (or send post- 
card) to receive full information and details by 
return mail. DO IT TODAY! | 


à FOLEY-BELSAW INSTITUTE of 
| SMALL ENGINE REPAIR 


51094 Field Bldg., Kansas City, MO. 64111 
No obligation . . . No salesman will call 


Foley-Belsaw Institute 
Ji 51094 Field Bldg. e Kansas City, Mo. 64111 
Г] YES, please send me the FREE booklet that 
Y i gives full details about starting my own business in 


Small Engine Repair. | understand there is no obligation \ 
and that no salesman will call. 


А МАМЕ ў 


| Tells how you quickly 
| train to be your own boss | 


in a profitable Sparetime | ADDRESS |. | | | | | |. |—— 

pies асои с. pt — i 
| -YOLI own E р; E == = 

Meis on our 30-Day 587019 your === == 
C = xe Difer! aa STATE ZIP 


| poni AR SCIENCE 


The Thompson Vocal Eliminator can remove 
most or virtually all of a lead vocal from a standard 
stereo record and leave most of the background 
untouched! Record with your voice or perform live 
with the backgrounds. Used in Professional Perfor- 
mance yet connects easily to a home component 
stereo system. Mot an equalizer! We can prove it 
works over the phone. Write or call for a Free 
Brochure and Demo Record. 


LT Sound, Dept. PS-3,P.0. Box 338, 
Stone Mountain, GA 30086 (404) 493-1258 
24 HOUR PHONE DEMO LINE: (404) 493-6879 


e CABLE TV 


Zenith, Jerrold, Sci-Atlanta, Oak — many others 

Avoid costly rentals of converters — buy direct 

Free illustrated catalogue — Call for wholesale pricin 
APARE INDUSTRIES 1-313-670-6008 


35552 Grand River, Suite 255, Farmington, MI 48024 


Escape P 
With Folbot 


Catalog of Boats 
& Accessories 


* Explore streams, 
rivers, lakes, and 
seacoasts, 
e Lightweight, quiet, 
easy-to-paddle. 
* Superior construction 
for vears of rugged use. 
* Much more stable 
than à canoe or kayak. 
* Perfect for cruising, 
fishing, and family fun. 
Folding, Rigid, and Kit Boats 
Prices from $395 
Two new rotomolded | 
polyethelene boats now available. ; 


FACTORY DIRECT PRICES 
SATISFACTION GUARANTEED 


Send $1.00 for color catalog 
(Мае First Class) 
Folbot, Inc. 
Р.О. Box 70877, Dept. PS 287 
Charleston, SC 29415-0877 


mm! FREE CATALOG WITH EVERY EEE JER аз 


Know how to fix it . . . to tune it . . . to keep it run- 
ning right. The TOTAL SERVICE MANUAL for 
your car will show you how to do everything from 
a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of offic ial 


TOTAL SERVICE MANUALS 


Know your саг inside and out. 


Your car can run better, last longer and get better gas mileage. 


factory workshop manuals. Each one is carefully 
rewritten for use by the do-it-yourself car owner. 
Clear and easy to follow, yet complete and detail- 
ed enough even for professional use. You get all 
the important information plus hundreds of the 
best pictures. diagrams. and specifications. 


EN NH CREDIT CARD ORDERS CALL 201 488-7204 


Larg 1 2; i ' а л [| 
9641 Айа 73-80 all Aletta, GT.GTV mais... $14.95 i internatn! 62-80 wagon, pick-up, Scout ......... $13.95 f 9617 Jaguar XJ12 72-80 all inc XJS ... 51485 = 9851 Olds Firenza 82-85 all + Pont J-2000............ $14.95 
1030 Aliance 83-85 all mdls + Encore.. 91498 # 9906 inni Scout 67-73 A, B, li, 8000 mdis $13.85 7 9769 Jeep, Willys 45-65 sta wagn & pick-up.......$21.95 2 9148 Olds Omega 80-85 all + Pont Phoenix ............ $74.95 
HM Me M е Ld $14.95 a 1043 Jaguar E-type 61-72 all 6-cyl models ....... $14.98 $ 8207 Jeep 66-84 Charokee, Wagoneer,Commndo..$13.95 * 8273 Opel 66-75 all GT, Kadett, Manta, 1900... ....$14.95 
0991 Arrow 76-80 covers all АШ; "eigas " 0020 Chrysler 74-79 factry mani, give year .........$29.95 & 8155 Jeep CJ 49-83 all models and engines...........$14,95 = 7124 Peugeot 504 68-79 all gas eng models............ $14.95 

mode venir "ai 9148 Citation 80-85 all mdis + Buick Skylark 1c $14.95 a 0596 Lancia Beta 76-80 sedan, coupe & HPE.......... $14.95 § 0711 Peugeot 504 Diesel 74-80 all models ...........$14.95 
8019 Aspen 76-80 for all 6 & VB models .........$19.95 a 8732 Colt & Champ 78-83 front whl drive .........$14.95 ж 1254 Landrover 59-77 2, 2А, 3 mdis + diesel... 514.95 © 0883 Pinto 70-80 all mdis + Mercury Bobcat..........$14.95 
EIL Audi 100 70-77 all models inc 10018 ..............$14.95 : 8032 Corvair 60-69 all models inc turbo en $1398 £ 0481 Maverick 63-71 all 6-cyl modals... AS 1 0874 Plymouth 68-76 Fury, VIP. Gran, Suburbn ......$13.95 
А Audi 4000 80-82 all sedan & coupe...............$14.95 в 8372 Corvette 68-82 all engines & models.............$14.95 - 6211 Maverick 72-77 all models + Comet ................51395 ж 1259 Plym Horizon 78-84 inc ТСЗ, Tursmo, Semp ....$14.95 
Du вч pin M uc ini eee : 4200 Corvette 84-86 covers all models .. 513.85 = 1550 Mazda GLC 77-82 rear whl drive mals ............$14.95 Ц 8066 Plymouth Reliant 81-83 all models................8$14.85 
0726 Audi Fox 73-79 covers al modelg gage » 1242 Cougar 67-73 covers all 6 & VB models........$13.95 к 0812 Mazda GLC 81-84 front whl drive mdls........$1495 * 8473 Pontiac 77-85 all full size.. $13.95 
| ea и " 1786 Cricket 70-73 all + Hillman Avenger ...............$14.95 * 0444 Mazda 71-78 includes AX4 & Cosmo...........819.95 & 8710 Pontiac 74-84 LeMns, GTO, GP, GrandAm, +...$13.95 
0379 Barracuda 65-72 all 6 & VB inc ‘Cuda............$13.95 $ 8188 Dart & Demon 68-76 covers all models ........$13.95 8 9941 Mazda RX7 79-83 covers all models... $14.95 = 9601 Pontiac Fiero 84-85 covers all models ...........$13.95 
as ем RM. ali inc n, по 05........514.95 в 9592 Datsun 2005X 80-82 . MEM 1 L E: я 8105 Mazda 626 79-81 covers all models ........$14.95 » 0489 Pontiac Tempest 68-73 + СТО, LeMans 985 
ean e php al de NN T T А 8065 Datsun 1200/8210 71- 78 alt models... 514.95 - 0593 Mazda 808, 818 72-78 covers all mdis........$14.95 T 8535 Porsche 911 65-82 inc E, 5, 5C & Т..............81495 
| 526i, 530 75-80 lor all modals.......$1495 9783 Datsun 210 79-82 for all models .......$1495 * 0880 Mazda Pick-up 71-86 covers all models ..... $1.95 # 9654 Porsche 914/4 69-76. mons BASS 
: з ыыр hee ازو‎ 70-78 ai ma mals E s 8197 Mercedes 59- 70 а 190, 200, 220 Pun Lu $13.95 1 e Poncii 1 " x al mas ic шо... iis RS 

| inc нее m сыт: S: ; т ы в orsche 9 81а als 5813. 
# 3739 Datsun 310 78-82 covers all models..........$14.95 s * 9758 Renault LeCar 75-83 covers all models ........$14.95 
а 9583 Datsun 510, 610, 710 68-77 all models............$14.95 N s 9429 Renault 12 69-79 for all models ....................... $14.95 
z 8271 Datsun 810/Maxima 77-84 all gas eng mdl........ 514.95 - £ 0645 Renault 15, 17 73-79 all except Т!....................814.95 
; = 5548 Datsun F-10 76-79 covers all models .. $14.95 " . 9763 Renault 18i 81-84 covers all models ................ $14.95 
Е a 9297 Datsun 70-81 pick-up all 2-whl dr mdls....... $14.95 4 s 9552 Renault Fuego 82-84 covers all models ..........514.95 
e pe * 0925 Datsun 720 pick-up 80-85 2 & 4 whl dr... $14.95 ® 2 (750 SAAB 99 69-80 covers all models ...............14.95 
— РАННЕ ЕА " a 0871 Dodge 68-77 all Monaco, Polara midis ...........$13.95 и к 9613 SAAB 900 79-83 all mals inc Turbo.............. $14.95 
9760 BMW 2500, 2800, 3.0 all models, no CS ........$14.95 & 1257 Dodge 72-84 tune all rear-whl dr mais S... $1498 - g 8058 Subaru 72-82 all 1300-1800, Brat, MPV .......514.95 
0504 Bronco 66-81 all 2 & 4 whi dr mdis.................$13.85 = 80658 Dodge Anes 81-83 for all models... 2914.95 H а 8584 Subaru 80-83 all mdis, 2 & 4 whl dr ...............$14.85 
9322 Bronco 1 B4 all 2 & 4 whl dr mdis .........,........$1495 8 9756 Dodge Daytona 84-85 all inc bibs, $13.95 . i 5 s 8896 Sunbeam Alpine, 260 Tiger, Rapier mdis 910.95 
6308 Buick 68-76 Electra, LeSabre, Wildcat жапы 518.35 Ё 1259 Dodge Omni 78-84 all + 024, Chror, mpg. „514.95 |] 9485 Mercedes 250 280 68-72 all pius 230 RTT. .$14.95 - 8188 Tarinà 68-75 all inc Elite, Ranchero EMT | 3.95 
8082 Buick 74-84 Century, Regal rear whl dr ..........$14.95 , 0953 Dodge 67-84 pick-up all 4- -whi dr madl -..........$13.95 § 0730 Mercedes 280 77-81. &-cyl. E & CE models .$14.95 a 4205 Toyota Camry 83-86 covers all models ..........$13.95 
prs ва сату Lee all korei or ыныр EPE = oe Dodge C cites all 2-whl dr madl .............$14.95 - 0418 Mercedes 68-73 220. 300 + diesel meis $13.95 Ы и e aoe na all excpt Supra eere HRS 

ick rk covers all models .........914.95 g Dodge -85 peck-up + Mistubishi ..........$14.95 M. Кеб 4 oyota Celica 82-85 all 4-cylr-whl dr ............14. 
9851 Buick 82-85 Skyhawk & Cad Cimarron......$14.95 E 8203 Dodge 67-70 vans to 1 ton + Plymouth ...... $13.95 § ie ne жшн ara улт» ы € 9812 Toyota Corola 68-83 all models .......... $1498 

76 Buick/Cadillac 85 | و‎ | -84 230, 240, 280, 300, dsl, + ......$13.95 $ 7132 Toyota Corona 70-82 ай 4-cyl models .........514.95 
Ux Sus ы Мыш REI мю бн ante D ONUS Ni Pies Mecon Молл ron Т ПИ ne тыра Gusta 7892 mses ана 
dp eros Hee | үт ае D ынай JAM » us MG M RE VH emen $1495 а 0923 Toyota Starlet 81-84 covers all models ...... $14.95 
2488 Camaro 82-84 covers ай models. $1495 © 9688 Escort 61-84 all mds inc EXP $1495 » 0922 Mercury Zephyr 78-81 covers all mdis ......$1488 E 0576 Toyota Supra 79-81 covers all models... $1495 

amaro covers ai 85...........814.95. в } Esco all mdis inc E) 814,95 a 1098 MG Midget 58-80 all + A-H Sprite S 58-71... $14.95 s бута atus covers B^ MODES ssis 
ен Саон ge ч- 2000, Mi grises misses nC a di sid ph посе TE sor HE E 6038 МСА 56-62 covers all models... 0,914.95 а T Tori Nay aptos м = diee) — ie 
apri 78-83 all engines AIG 51485 2 airman 0r a I MERERI 814. - al oyota Land Cruiser 68-82 all mdis.................. - 
| . | | | , ; 1720 MGB, MGBGT 62-81 roadster, (тре їїйїв ....$14.95 0647 Tovota 68-82 pick-up all 2-whl dr mdis............$14.95 
0002 ee 8285 ӘП t fnd ee Селішу..... 01495 E SALE Fal 28 1278 al d Gt ale Seas, = 0917 Mii 59-78 all mals inc Min-Cooper........ 81495 8 ы Toyo A Pha wid. sat 
8452 Challenger 78.83 all тс Sapporo... $1438 # 8106 Fiat 131 75-00 all Ta & 20 dng — 61495 8 1675 Mitsubishi 89-85 covers all models ..........$13.95 a 459 trum нге 62-81 al models $1488 
| allenger tog all INC заррого...................... : : eus Cowen B& 7 ee Let а 8370 Mitsubishi Pick-up 79-85 covers all models .. $13.95 а init ея igh don el E п са асаа 
0383 Chevelle 64-68 for all inc Malibu ......................913.95 в | Covers all mode: —— oi L EE 0884 Monza, Chev 75-80 + Astre, Strfir, Skyhk ......$13.95 a riumph 3 all mc e SM 
rie AE ipe + oe MN nicl eee fey . rn ae 79-80 all AME m РР "ro TEN = (479 Mustang VÊ 65-73 covers all models $14.95 * 5003 таластар i2 T all me, кин: de 
Chevelle all mdis + Pont T1000 ...........514.95 § 5 Û covers als -.$1495 s EXE SER СИДИ ndo E 'aliant 68-76 all inc Scamp..Signette .............. i 
1038 Chevrolet 29-40 all 6-cy! тюдеВ...............$2495 ® 6309 Firebird 70-81 all V8 mdis + TransAM $1495 ? 9228 Mucang 79.85 alr entines & VE mds stage ш 0513 Vega 70-77 all mals except Cosworth.........$1495 
0888 Chevrolet 49-54 reprnt fact 522.95 ® ll model : ustang 79-85 all engines & models.......81495 T она Volare 76-80 covers all model $13.95 
5 rale -—À actory manu ur 1685 Firebird 82-84 covers all models . 814.95 в 4120 Nissan 3007X 84-86 covers all inc Turbo .....$1495 a 8013 VW Enel 81209 4 boli Lead ARRA IT 
1001 Пен 55-65 all full-size ir pns EE L 9436 Ford Granada 75-82 covers all models ......513.95 в 8271 Nissan Maxima 77-84 all mdis inc 810 ........... $14.95 в 8300 VWR bit 75 BA eo dosi emis StASe 
9951 Chev Cavalier 82-85 covers all models + .....$1495 в 9611 Ford 71-82 Elite, LTD II, Anchro, Third .... __.513.95 к 9983 Nissan Pulsar 83-85 covers all models ............ $14.95 § ADDIL 3-04 gas, Cesl, pickup MES ............9 T4 
0919 Chev 69-84 BelAir, Biscn, Capri, impala .........514.95 в 0872 Ford 68-85 Custom, Galaxie LTD XL,+ -513.95 a 0561 Nissan Sentra 82-85 all gas & diesel $1495 » 8294 VW Scirocco 75-83 for all models s.u... $14.85 
8187 Chevy || 62-68 all 4, 6 А V8 models ...............$13.95 ® 9551 Ford Tempo 84-85 all + Mercury Tapaz......$13.95 E jux Моа са OAS I medii... Sd? qe Уа Е) gas ene models .............$14.95 
0779 Chev LUV 72-82 all 2 & 4whiediesel ........814.95 ® 9369 Ford Courier 72-82 covers all тойеіѕ..........51495 ® 0951 Nova 71-79 covers all models. $1495 & 1125 VW Bus 61-79 all transporter mels ...........-81495 
2477 Chev 82-85 5-10 pick-up + GMC $-15...........$13.95 и 8205 Ford 65-68 pick-up 2 & 4 whl to 1 ton .........$13.95 з 6308 Oldsmobile 68-76 all 88, 9B mode: 18.95 3 1249 VW Vanagon 80-83 all air-cooled models........ $14.95 
8464 Chev 5-10, 5-15 82-84 Blazer & Jimmy. ...$14.95 » 0451 Ford F-mal pick-up 59-84 2-whl dr + desi. $1495 ® garg Oldsmobile 77.85 lor all 88 & genais 51399 8 9582 VW Type 3 62-73 squareback, fastback ...... $14.95 
8154 Chev 67-85 pick-up, Subrbn, Blazer, GMC ........$14.95 s» 8458 Ford 73-79 pick-up 2 & 4 whl F-mdls..............$1495 ® 0676 Oldsmobile 85 98 Regency front whl dr ........ $13.95 a 3778 VW 411, 412 68-74 covers ali models ...........914.95 
1662 Chev 67-83 vans all models + СМС ............514,95 ш 0403 Ford 80-83 pick-up 4-whl dr gas F mdis....$14.95 ш 9999 Olde Calais 85-86 covers all models... $13.95 ®" 8748 VW Dasher 74-79 covers all lee т 
1257 Chrysler 72-84 tune all rear-whl dr mdis ......$14.98 $ 9322 Ford Ranger 03-84 all 2 & 4 whl dr mdi... $1495 $ 3407 Olds Cutlass 70.85 SOIRS MM $1 19 E Mis vee E Ја 45 Ан ч models... dope 
“Чә ге MONS, rc RAS m alvo 1 or all models............ ; 
Chrysler Laser 84-85 all inc turbos ................. i For рә vans а АЕ ый | ate ОШ Е 1002 Olds Cutlass Cierra 82-85 + Pont 6000 ......$14.95 : Volvo 242. 244 245 75-83 all mode 
FUEL SYSTEMS | el Нер су máis .......... Жаста и . Volvo 264, 265 75-80 for all models... 
| і Honda Accord 76-84 covers all models .......$14.95 s CHASSIS & BODY REPAIR . 
0706 Bypass Ford Emission Controls 73-77 Honda Prelude 69-82... $1495 , GENERAL REPAIR 
BETA Bypass Pal ас Honda Civic 73-83 covers all models .. 4.95 в га Бі, eem & DUM ти 76-83... maire a 8983 Chilton Auto Repair 79-85, all U.S. cars. : 
nen - гт ustomizing Cars, inside & out DAMES. «| " | тн лаар : 
EIE BOOKS BY CAR MAKE EA ELI TTE 
“a> еен Barracuda/Chal Source Book... 1659 Auto Body Repair. іле fundamentals .............. $16.95 в и ди ааа MAE ^ ^ 
9411 Holley Carburetors..all 2 & 4-5 ....................812.95 Е 9534 Buick Power М unig We ..59,05 ' 8712 Metal Fabricator's Handbook..custom..............$12.95 © 1763 Chilton Auto Repair 54-63 all US. cars ......$24.95 
8652 Rochester Carbs.all 1, 2 & 4-06і5..............912.95 E 0774 Buick Muscle Cars 65-70 road tests, more, ...$11.95 © 5104 Auto Body Repairing & Renainting. best ..........$16.95 z B ا‎ eds a رار‎ ge o eng sf rahe 
м ee Ve Tarom Ar oan озо : 3838 Cadillac 60-89 databook à price оше... 5895 : 0745 Auto Сооп Work: vocalni train ec E = 8561 Chiton Tuck epar 61-71 all КЁ mod. 324,95 
morer Chevy Small-Block, How to Hotrod .................... 59.95 7 Automotive Refinishing. tor the pro aie " 
LH wear сатире a Lhe thru 78 .. еза i 8125 Chevy Small-Black, How to rebuild . “59.95 & 8470 Fiberglass Repair & Construction... „511,95 & 2526 Engine Repair & Rebuilding, 300 pages .........$16.85 
uel Injection & Ca ve в " 5106 Glass Fiber Auto Body Cons! 95 в 7128 Convert your Car, Van, Pickup to diesel .......... $8.25 
El Fuel Ini M T fd $2950 » 8421 Chevy Racing Engine, prep small bick $12.95 § ass Fiber Auto Body onstruction . 2. 81.95 
е ENGIRC FINO NT COP RENS а 1243 Chevy Small-Bioc Racing he 152p... $0.8 з 0906 Old Car Value Guide. 1900-69 all... $10.95 ® 1260 Diesel Repair Man. ай cars & I kS ...........$18.5 
randi. юды. best on the subject. Em » 9795 Chevy Performance, from small block..........81295 ш 1000 Restoration of Antique & Classic Cars .......$14.95 в poet ШЧ hee г engs SERT 
argi Жо п : u i 
0791 Fuels & үг ie ae diesel & oils BETH 1601 Chevy Баро Би to Raoul T ' 9780 Auto Restoration Guide..very complete .......$17.95 E 9999 Automatic Trans 87 Зе adjust all US... $16.95 
8872 Propane Conversion of Cars, Trucks, RVs... $9.95 & 9938 Chevy BR Block, How to Неси "feng ш 0995 Саг interior Restoration for ids Car... 57.95 * 4749 Automatic Trans 74-80 repair all U.S. ..........$16.95 
i н: зө стеле peme Sy P pes T "-— = 8364 How to Restore Car interiors .. 22814898 $ 0992 Turbo Hydra-Matic 350 Handbook... $14.95 
"TTTT . | «y ouper oporis infa on à 8903 How to Restore Paintwork... 514.95 s = 
1 АМММОМЕВЅ &% ТЕАСТОКБ 047 Cheveie 55: A Source Book, factory info -$1295 * 8912 How to Restore Fiberglass Bodywork „ЖАШЫ 9. Frog Ао A 0 пад па, iis ae 
i | * 3725 Building the V6/Vega, step-by-step ............... $8.95 E 0802 Essential Upholstery & Trim ... classic cars ...$15.00 s 1 Aut M I Pg : 
8301 Allis-Chalmers B,C,CA,G,RC,WC.WD,WF ......912:95 & 0949 Corvette Restortn Source Book, 53-67 4.924.985 T r - р АШЫ werte Fundarorials E 698 
наа fag tr ii ш Е ea crs rac OS К ШС АШЬШ aes seen acer ГД УЛУ ТОЛЕУ 
ord 501, 600/1 1, E 1, a 4 Firebird: Source Book, factory info. $12 я 9560 Chrysler/Force О.В. 66-85. .3.5-140 hp 522.95 * к : E тр 
| | .Am Hinh . der "usn qm 0201 Understanding Auto Electronics. New &d.........314.85 
e ERES ER » NT i Quis Fara Sra Вб tu & reblog Ras Е 9562 Evinrude/ Johnson 73-64 ай 2-40 hp ..........$2295 # 065) Automotve Oscilloscope how to use... $1295 
1020 Massey-Ferguson TE20, TO20, TO3D $4295 ! 9497 Ford VB, How to rebuild your . $995 & 9566 Mercury О.В. 72-85 all 35-40 hp... $22.95 e 1740 Alternator service manual. all makes .............$17.95 
: ^ We „ 9569 Mercury О.В. 72-84 all 50-225 һр..............522.95 ® 0654 Auto Air Conditioning, votech textbook ............ $24.95 
8755 RidinaL Serv. all mak 61095 a 8195 Ford Perlormance. from all VB. engines ec 12.95 ; Г 
iding Lawnmower Serv..all pop makes в 1085 Mercruiser stern drives 64-83 for all _...........$2295 в 4: nae hino . 
9770 Lawnmowers. pushtype..all 2 & 4 сүс en 510.95 = 1076 Fearsome Fords 59-73 tech data, pics... $74.95 s ЖОНЕ 7125 Auto Air Conditioning handbook ...... basic.......$10.95 
W 0 pu 4er ey ge $11.95 . 7115 How to keep your Honda alive 73-82 $14.00 а 3/71 ОМС stern drives 64-85 all engs & drvs..........§22,95 - 1102 Auto Air Conditioning, professional rebld. 515.95 
9147 peas аена чы коч he * 8384 Mopar Small Block How to КЕЧ... : spac $9.95 : 0725 Volvo stern drives 68-84 all eng & drs ........ $22.95 Е 8231 Welding Guidelines, gas & е|өсїїс....................810.95 
m Heavy Equipt Repair.earthmoving ....................$22.95 = 8736 Mopar Suspension Tuning ... cue $12.95 a 0929 Motorcycle Малі 68-81 all Japn & U.S.............52495 к 8387 Welder's Bible. elect,gas braze solder ..............$14.85 
Large Air Cooled Eng..15 cid & up... -512.95 з qi мра адай oer rg zov HANE А : zs 175 Hudson Street ' 
oe! Small Engine Service man,.under 15 (6d... $1495 * ns AE AERA ME ade: M - С E k | 
ZF . ora. all 65-73 mdls........$74, 
0557 Chain Saw Service Manual.24 top makes ....$12:95 $ 8095 Nova SE A Source Book, factory info. pcs $12.98 : : arDooRHS Hackensack, NJ 07601 
МЕ КЕРАІЕ, ЕТС. © 8144 Olds 4-4-2: Source Book. factory info ........$1295 à P м m tm m gt t m pnt m nt n o t eim se e ae a E 

iV, HO S 0758 Muscle Pontacs al pef mds 5585... S895 2 [| BOOK NO 

8024 All About Home Satellite TV ... $13.50 a 9965 Pontiac Racer/Hi-perf from 60s, 705.............$19.95 = | Name _____ — 

9959 Beginner's Guide to TV Repair, 224 pgs...........$8.95 ®" 8054 Big “Little GTO" Book. 64-74 mdls .. $14.95 | Po 

0450 Television Electronics: theory & service ......... $37.95 - 6351 Porsche Buyer's Guide..210 illus .. $14.95 8 Address = ———— 

2540 VCR Repair & ovest all VHS & ir a 0877 Porche 911-912 source book. factory info... $12.95 = | City 

1192 Apple || computer repair & maintain all umero : TUNING er REBUILDING 7 | | 

9463 IBM PC computer, repair & maintain ............... $1295 . 9671 Basic Car Maintenance & Repair a... $4.95 : | State _ _ dip 

3752 Master Handbook of Telephones .. -.91250 и 7110 Weekend Mechanic's Handbook.excellent.....$12.95 в | PRINT NAME AND ADDRESS 

7133 Repair Your Own 35mm Camera. all SLA ..... $10.25 | 8152 Bolt-On Perlarmance. what you can buy..........$12.95 § | "3 FANS: or ай à ede РВ —— - 

1268 Sewing Machine Repair, 308 pages... $10.95 - 0813 V-6 Performance..how to get maximum...........$12.95 в | Оте ey 

9804 Typewriter Repair, manual & electric...............$1250 a 1146 Performance with Economy..realistic .........912.95 я | Or Charge Му O American Express Г] Visa O MasterCard | 

8724 Locks & Locksmithing, 392 pages info ............$16.95 ® 9877 Smokey Yunick's Power Secrets uu $12.95 ® Shipping | 
9791 Ой Burners. install, service, repair .. $8.95 a 1766 Engine Power Book.h-perf eng bidng..............$10.95 в | Card Number i | 
9426 Electrical Wiring.house, barn, garage, + .. BE o я 1135 Engine bluegrinting. how to do it ighi.....$1295 s | Total 

9447 Home Electricity from Wind, Water, Sun ............ $9.95 i 5117 Design & Tuning Competition Engines o IAS 1 | Books shipped to all parts USA/Canada [US D Dollars) - 
9525 Machining Fundamentals, 512 pages ................ $28.95 Ц d Seat Sk als Swapping .. 0000.98.95 = — i 

8397 Cast Small Metal & Rubber Parts .. 98.965 16 Sports ompetition Driving .. 51695 1 | | Е | | | 
1552 General Carpentry const wood houses. 69295 i 9010 Bob Bondurant on High Speed Driving $14.95 : SATISFACTION GUARANTEED OR YOUR MONEY BACK * NO C.O.D. 


TECHNICAL DGDKS! 


operated vehicle that will take you 
everywhere! Travels up to 45 miles 
on a single charge. Repowers over- 
night from any convenient wall out- 
let. Climbs curbs up to 6". Safe and 
comfortable. Light package, batter- 
ies, charger, swivel seat, shopping 


CHARCOAL FOUNDRY 
Convert a five gallon pail into a powerful 
furnace to melt aluminum, pot metal, brass. 
Convert scrap into ingots and machine parts. 
Best selling paperback! 1980 
Order. no. 163 


bag container and battery condition 
gauge standard equipment. 


$6.95 


CURIOUS MECHANICAL MOVEMENTS 
Explore a 1927 picture book of almost 1000 
| different mechanisms. Everything from 
| unusual engines and acoustic telephones to 


FREE HOME 

DEMONSTRATION 

| NO COST 

OR OBLIGATION 

CALL TOLL FREE 

1-800-537-1600 | res 
OPERATOR 2090 ' сь 

or return coupon 


The Independence Company 

One Mobility Centre, Box 2000 
Waukesha, WI 53187 

LI Id like to learn more about the Lark XL 


mining devices and perpetual motion 
machines. Dynamite illustrations! Fascinating! 
Don't pass this up! 412 page paperback 

Order no. 4406 $14.95 


ALTERNATOR SECRETS 

Get thousands of watts from common auto 
alternators! Run tools, lights, AC-DC ap- 
pliances, charge batteries, do light arc 
welding and more! Jam-packed booklet! 
Order no. 80 $3.00 


RUN THREE PHASE MOTORS ON 

SINGLE PHASE POWERI 

Learn three proven methods in use since the | 
turn-of-the-century! No motor rewinding! 
Easily done. Jam-packed booklet! 

Order no. 81 


Name 


lelephone Number E 2 
area code 


NEW! Bic Lighter 
Vending Machines! Fine 
Let America's 50,000,000 smokers | — 


line your pockets with money. Giant How-to Cat log! | 
GROUND FLOOR OPPORTUNITY Discover rare, top-rate paperbacks, text- 


Techni 


books, industrial references on all types of 


to be the first in your area to own 
and operate a vending route. 


Placed next to all cigarette machines. 


unusual how-to: foundry, machine shop skills, 
engine repair, electronics, alternate energy, 
homesteading, survival skills, much more! 
Send $1.00 ($3.00 foreign airmail) for your 
copy of our latest catalog — filled with more 


great books than we can fit in this ad! Or re- 
quest free catalog with any book ordered from | 


PART OR FULL TIME this adi 
HOW TO ORDER 
* ALL CASH BUSINESS Send your name, address, a list of the books 
* NO SELLING you want, the total book cost, plus 75¢ for 


the first book and 25¢ for each additional to 
cover shipping and handling. We accept 
checks and money orders. Or send VISA or | 
MASTERCARD numbers with signature. Il- 
linois residents add 6% sales tax. All books 
аге guaranteed! You may return any book 
within 7 days for refund. Your satisfaction is 
guaranteed! Order today! 


* NO EXPERIENCE NECESSARY 

* INVESTMENT SECURED BY EQUIPMENT 
ж NATIONAL ADVERTISING 

x FINANCING AVAILABLE О.А С. 


LIMITED WORLDWIDE DISTRIBUTORSHIPS 


Lindsay Publications 


Са] 24 hours for пее brochure ш РО Вох 12-EC, Bradley IL 60915 
1-800-722-4773 | 
In California call (714) 894-1889 = 


ku Ê 


5011 Argosy, #5 e Huntington Beach, CA 92649 ll еы a a ШШ 
State ___ z Zip 


Vendgood Manufacturing Corp., Dept. PS-2 


Not atfiliated with Bic Corp. 


т аат — 


i^ i ы Е 


Now you can 
have Lifetime 
Security in a 

CASH business 
where you can 
easily make up 


to $200.00 per 


day and more 


Find out how... 
... send NOW for your | 


FREE Lifetime Security Fact Kit 


Your FREE Lifetime Security Fact Kit tells you 
how to make $18.00 to $40.00 an hour in your own 
Foley-Belsaw Full-Service Saw and Tool Sharpening 
Business. Your FREE Fact Kit explains how you can: 


— be your awn BOSS! 

——- work full time or part time, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 90¢ of every 
dollar you take in is clear cash profit. 


And it is so easy to learn. Foley-Belsaw gives you 
all the facts and instructions. No previous experience 
or special training is necessary. All you need is the de- 
sire and ambition to be your own boss. Foley-Belsaw 
tells you everything you need to know to be 
successful. 

There’s plenty of business where you live to keep 
you busy. It doesn't matter whether you live in a big 
city, small town or a small farm community. 

You'll quickly be able to develop the skills necessary 
to earn a steady income. You'll be able to sharpen all 
types of saws, garden and shop tools for home, farm 
and industry. 

Profits from your Folev-Belsaw Full-Service 
Sharpening Business can provide... 

... CASH for future security or supplemental 

income 

. CASH for travel, vacations, fishing trips 

. CASH for the things you've always wanted! 


And you'll be able to set your own hours and not 


have to worry about layoffs and strikes. There are no 
franchise fees. Best of all—age or physical condition 
is no barrier—any age person can succeed. 

You can be like Steve Taylor of Brookville, Ohio, 
who told us: 


.. the first year I grossed $21,000.00." 
Or James B. Jones, of Albuquerque, NM who reported: 


“This past summer my sales and service amounted 
to almost $6,000.00 a month." 


But vou've got to get the FACTS before you can 
get started. So WRITE NOW for your FREE Lifetime 
Security Fact Kit. It's yours to keep with NO 


OBLIGATION. The Foley-Belsaw Company 
20409 Field Building 


Kansas City, Missouri 64111 


EDE 


SECURITY 
FACT KIT | 


The Foley-Belsaw Company 


m | 

i 20409Field Building | 
| Kansas City, Missouri 64111 | 
| [ | YES, | want to know more! Please rush j 
my FREE Lifetime Security Fact Kit. | 

No obligation 
j Name ~ i 
Address i 
Кт State Zip ) 
К i 


| 
Area Code Phone 


Gota Minit: 


In just a “minit” you can enter 
the fast and easy, fun and 
profitable world of button- 
making with Badge-A-Minit. 

These 214" plastic coated 
buttons are fun to make, 
fun to wear and easy to 
sell at flea markets, 
fairs, conventions or 
sporting events. Supply buttons for community events, 
businesses or churches. 

For $26.95 you get a hand held press, a set of 5 
assembly rings and enough designs and metal parts 
to make 10 buttons. To order additional button parts 
see the catalog included with every order. 

Order today or send for a FREE catalog. Call 
40 -800-223-4103 (In IL 815-224-2090) 


Badge. A Minit, Dept. PS-287, 348 North 30th Rd., 

Box 800, LaSalle, IL 61301, Phone 1-800-223-4103 (In 

IL 815-224-2090) 

O Send me the Badge-A-Minit Starter Kit for only $26.95 plus 
$1.75 shipping (IL-residents add $1.68 tax) 

L] VISA _| MasterCard 

Card No. 

Exp. Date . 


CO | am not ordering now, but please send ma a FREE catalog. 
Name 

Address 

City 


State 


CASH IN ON 
YOUR SKILLS 


| 
Earn Big Bucks СЕ 
In Your Home Ог æ | 
Garage! nur s Ш 


Users Report 
Earnings Up To 
$75.00/HR And 
More. 


| Do quality, precision work 
just like the big shopa. 


Now you can run INDUSTRIAL 
220 volt 328 equipment in your 
home on 220 volt 18 power. 


Do it yourself "PHASE 
CONVERTER KIT" is 
simple and fun to put 
together. 

(Approx. 3 Hrs. Req'd) 


COST 
$58.85 
$68.85 
579.95 
$79.95 
$89.85 
599.95 


PHASE CONVERT 


send check or money order to: 


521 West 90th St. 
Minneapolis, Mn. 55420 
INCLUDE: Name, Address and Model #. 

Add $5.00 shipping ànd handling. 


For Installation and Assembly Instructions 
send $5.00. ($5.00 refunded on 1st order) 


140 | POPULAR SCIENCE 


| erar Feed 


MAGNATRAL. 


Bulldozer Kit! 


Your home 


LOW-COST 
CRAWLER 
POWER! 


workshop 
can PAY-OFF 


® NEW ENGINE - 
18 hp Twin Cylinder 
@ NEW POWER - P. Oe 
4500 lbs. Max. Pull \ | 


6 NEW LOADER - 
Lifts 750 lbs. to 7% ft. 


€ NEW BACKHOE - 


| START Digs & Loads to 8 ft. 
| Catalog — showi 
YOUR OWN | Rl соо 
' 8 E Е MONEY construction & 
i uses ....... $1.00 


MAKING 3 
Рі = for builg- 
Earn Extra income BUSINESS! ans — for build 
Right M from local ma- 


. $7.00 


terials 


STRUCK-KIT DeptPS27 
Cedarburg, Wisconsin 53012 


Clockbuilders 
Choice 


Send $2 to receive a one year 
E subscription to our 56-page | 

7 color clockbuilding supply | 
| catalog. Includes clock kits, 
dials, movements, weather | 
instruments, hardware, 
tools, books, and accessories. 


Power Tool. FACTS TODAY! 


Planer Molder Saw 


Three power tools in one — 
a real money-maker for you! 


The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor- 


ing, furniture... in all popular pat- : | 7 
terns. Rips, planes, ibuida sepa- || ‘Des: i344, W. Yarmouth. "Cape Cod, MA bê 
rately . .. or all at once. Used by indi- | 


vidual home craftsman, cabinet and 
picture Карип shops, lumber yards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many dub for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides торо ее рег- 
formance. And is во simple to operate 
even beginners can use it! 


SEND FOR 
30-Day FREE Trial! EXCITING FACTS 


NO OBLIGATION-NO SALESMAN WILL CALL 


5, Avallable > Portable Bandsaw Mills 

PM ul • One Man Operation « Safe - Precise 

è Capacities to 32 Dia. x 33 Long 
e More Lumber Per Log 


3 factory locations 


For catalogs on our complete 
product lines, send $1.00 te 
Wood-Mizer Products 
Dept. E25 
B81B0 W. 10th St 
| Indpis, IN 46214 (317) 271-1542 


| ' | | Makes Y TV | 
RUS COUPON meaai [түт cmm 
TODAY! KANSAS CITY, MO. 64111 like Stereo! — 3T XE io sior tape inputs on your B 


stereo system 

Бепо check, Visa, Mastercard or PURA Ё 

| (can Express number & exp, dala fa Ё 
TE-PUO0 · $398.95 pius $3. shipping i 


bütisfactiom (Guaranteed 

DE "I4 Dept am 
je Co. Call 615-381-9001 RHOR ro mmt 

CIR 91013 Field Bldg. 
Kansas City, Mo. 64111 
[] YES, please send me the FREE Booklet that 
gives me complete facts about your Planer- 
Molder-Saw and full details on how I can qualify 
for a 30-Day Free Trial right in my own shop. I 


understand there is No Obligation and that No 
Salesman will call. 


HISTORIC 
NON-FIRING MODEL GUNS.. 
1 Safe! Full size. Zinc allo Realistic 
Over 30 


parts. Cannot ¢ 
real ammo. Assembled. FREE со жо 
COLLECTOR'S ARMOURY Credit 
E 800 Slaters Lane X Orders: $ 


Box 59, Dept. P 
ГЕР z VÀ ا‎ a Fre 24 Не. М 


U.S.M1911 


PPD. 
Length: BS" 


|! 


Complete Satellite Listings 


Sample Copy $1, or call toll free 


800-358-9997 in U.S. 800-556-8787 in Ca. 
707-725-2476 all others 


Єзїнє REED 


Р.О. BOX 308H0301 FORTUNA, CA 95540 


TOP-HIT TAPES OR RECORDS 


FOR THE 


PRICE OF 


“ne WITH NOTHING MORE TO BUY EVER! 


*THEPOLICE — 73924," | LIONEL RICHIE 34541] ALABAMA 5378 8 Г | ! : 
НЕ РО ЕЕ si tee 4 (С БО ИЕ "Ыы о МАЧА, вв Сотра ct Disc Buyers: 
"m Ў 
KENNY ROGERS 51174 / | ¥SteveWinwood 53277,24 | *RATT 63862, We've got a special, 
They Don't Make Them... [53] “и Back ln The High Lile [soon] gy | — Dancing Undercover [arame] ^ money-saving offer for you, too! 
TWIN Double the music THE JUDDS: ROCKIN’ 54265 = | x WHITNEY 54381, See below for details! 
| SETS Count as one! С 3 Oo} HOUSTON Е =o 


WITH THE RHYTHM 


* Billy Idol 5410 
Whiplash Smile [css sis)! 


і 70220, 


[ MARNER [7555 ah 


Come Dancing With 6007 


VAN HALEN 
THE KINKS (Greatest Hits) [x] О) | 5150 


|| BOSTON à 
| THIRD STAGE T 


vw Д 


GENESIS 9237 B. 3t | *TINA TURNER. 133 3 3/ 
Invisibla Tauch cmap BREAK EVERY RULE [amr \ © 


ELVIS’ WORLDWIDE 19690 | * DAVID LEERÜTH 5381 4, ` DAK RIDGE BOYS 54312 GLENN MILLER ORCH. 4329 3 | 7 
GOLO AMARIHITE [wa] ME ыса SEASONS [мл] | in The Digital Mood 179} | is ide ot Pera a E a eit TE, oj 
| BEACH e 641 4 E. HANK WILLIAMS, JR. t- 1 P = B, EURYTHMICS 3 DARYL HALL:3 Hearts 2 3 6 EA ur | i я 
*IRON MAIDEN 632 57 | *PETERGABRIEL 14764, JOHNLENNON 44497 X*REBAMCENTIRE 43996 & | — LN 
Live Mir Dasih [Gum] | | 50 Ган) ' oj Live in Mew York Cy [mma] | What Ат | Gonna Do Гаа] | утро ORR ur] (O рр 7 dis т) 
SIXTIES 50375 B BILL COSBY 24747 M | *LNDARONSTADT 54 382, ZZTOP 64042 A Я ie ж 
SOUL CLASSICS [Lane | +» You'll Understand GIFFEN | |  ForSentimental Reasons [eu] \ С | AFTERBURNER [аза (0 GREATEST HITS 5 Eo ind MONKE rs x С 
. PRINCE 4023405 - 
PARADE [wen рих] © 
| More Smash Hits — All Available о on nCD too! |. A 


GEORGE STRAIT 34319 


e Heart .... jai 44276 © Pointer Sisters: Hot Together ................ 536949 


| е Dire Str alts: Brothers In Arms .............. 14734'* ө Robert Palmer: Riptide ......... ‚ 33507** i c3 Start with 5 tapes or records for only 1¢ 


| e Ronnie Milsap: Lost In The 50s ............ 50370 «е The Sound Of Music/Orig. Soundtrack ... 00046 | BILLYOCEAN 535 79 LS ` plus shipping and handling with Club membership 


e Anita Baker: Rapture : 73404** е Alabama: 40 Hour Week ...................... 44559 | Love Zone : EA. d e 
Buy just ў smash hit in one year's time. 


e Horowitz In London Na sens 82907 © Dionne Warwick: Friends ......... ‚ 50246 | 

e Elvis: Valentine Gift For You . ........ 54385 е Jackson Browne: Lives In The Balance .. 44295 

e Led Zeppelin: Houses Of The Holy ......... 34321 — eUZ: Unforgettable Fire ss 54515. | 

e Julian Lennon: Secret Value . cere 14803 «е Grusin & Ritenour: Harlequin anu. D4203* 
| e Bryan Adams: НеСЮ@55_....................... 21540 e Tomita: The Planets ............................. 34056 | 


| KENNY ROGERS 44 52 3 | 
20 Greatest Hits "a 


ж HOWARD JONES 34 2 13 
ONE TO ONE ET 


[| e Prince: Around The World ........ 24370 е Madonna: Like A Virgin ........................ 61153 | 
| * Bruce Hornsby: The Way It Is ............... 63918+* e Ronnie Milsap: Gt. Hits 2 ..................... 64324 
e The Judds: Why Not Me ... 93640 е ZZ Тор: Eliminator ............................... 34129 *k JANET JACKSON 34525, 


Then get bonus album of your choice. 


e Lionel Richie: Can't Slow Down............. 10767 «ә Barry Manilow: Paradise Cafe ................ 61489 | CONTROL mm 
e AC/DC: Who Made WhO ....................... 20774 e Pat Benatar: 7 The Hard Way ................ 44101 | 
e Pachelbel Сапап/Райагй........................ 33877 e Rubinstein: Chopin Waltzes 01987 GALWAY & MANCINI 51758, 
e Phil Collins: No Jacket .. eese, 20771. е Hall & Oates: Live At Apollo .................. 40625 IN THE PINK [жа] oJ 
| e Mike + The Mechanics .......... s. 44277* ж Dolly Parton: Gt. Hits sss. 14090 -— 
e Simple Minds: Once Upon A Time . 42320 ә Jimi Hendrix: Kiss The Sky ................... 61349 | .38 Special 
e Eagles: Gt. Hits (71-75) e. 23481 е Huey Lewis: 5р0П5.............................. 44448 Strength Іп Numbers 


(o 


Enjoy & albums for the price of one. 


5 4 pr 


o 


Nothing more to buy. . . EVER! 


/ MAIL TO: RCA Music Service, РО. Box RCA 1, Indianapolis, IN 46291 


im | enclose 1¢. Please accept my trial membership in the RCA Music 

f Service and send me the 6 hits I've indicated here under the terms out- 
J / lined іп this advertisement. | agree to buy just 1 more hit at regular Music 
і '/ Service prices іп 1 year's time — after which | will receive a free bonus tape 
y orrecord. (A shipping and handling charge is added to each shipment.) 


Start Now with 6 Hit Albums for 1€! Yes, pick any 6 tapes or 
records for only a token penny. You agree to buy only 1 more hit at up 
regular Club prices (usually $8.98 to $9.98)...and take up to one full | 4 
als do it. Then you can choose another album free as a bonus. E 
ats 8 smash hits for the price of one and theres nothing more to 
buy...ever! | 


Exciting “Members-Only” Benefits. Approximately every four 
weeks you'll receive MEDLEY, the Club's exclusive music magazine dE eme uU 
featuring the Main Selection in your favorite music category, plus | | 
hundreds of other hits. You will also receive six special sale issues Ө SEND MY SELECTIONS ON (check one only): C] CASSETTES C RECORDS C 8-TRACK TAPES ¥ 


crammed with hit tapes and records — some as low as $4.98, $3.98 : 

and even $2.98. In all, you'll have 19 convenient shop-at-home | © | am most wh } nri LISTENING Barry Manilow, John Denver, Kenny Rogers, Beach Boys 
opportunities a year. As a member in. standing, send no money — , music—but! am always free to 2 COUNTRY Alabama, Oak Ridge Boys, The Judds, Ronnie Milsap 
when you order, we'll bill you later. A shipping and handling charge is choose from every category 3 C HARD ROCK ZZ Top, Van Halen, Bryan Adams, Dire Straits | 

added to each shipment. (check one only) 4 C POP/SOFT ROCK Madonna, Lionel Richie, Phil Collins, Prince 


45 | 5 LJ CLASSICAL James Galway, Itzhak Perlman, Neville Marriner 
It's Easy to Get Your Favorite Hits! If you want the Main Selection | h 
do nothing. It will be sent to you automatically. If you want other se- СУ RUSH ME THESE 
lections, or none, just indicate your preference on the card always | 6 SELECTIONS 
provided. and mail it back to us by the date specified. You'll always (indicate by number) 
ave at least 10 days to decide. But if you don't, you may return your 
© ом: 


Main Selection at our expense for full credit. You may cancel your 
membership whenever you wish upon completing your enrollment 

OMiss FirstName Initial LastName (PLEASE PRINT) 
agg ^ 


agreement. Or, remain a member and take advantage of future 
money-saving bargains. 


FREE 10-Day No-Risk Offer! Listen to your 6 introductory hits for a 
full 10 days. If not satisfied, return them with no further obligation. | 
You risk nothing! So don't delay. Pick your hits, write their numbers 
on the coupon, and mail foday! | 
" 


RCA 097 Trademarks used in this adv't are 
BREAC of various trademark owners TMK(S) пел 

СА Corporation ees . 
АСА Music Service, 6550 E. 30th St., Indianapolis, IN 46291-1194 


City = Е ————— 12р 


Telephone ( | cr eh 
phone ( Án Bd EES not available on 8-trac 


@ Have you bought anything else by mail in Ci last 6 months C year Ci never 


1 YES, please enroll me, instead, as a member in the Compact Disc WAITE NUMBERS HERE 

Club and send me three CDs for only $1, plus shipping & handling. — 
| may return them, if not satisfied, or keep them, and agree to buy 
just two more CDs at regular Club prices (usually $14.98-$15.98) 
in the next two years. Full details will follow, 


with the same 10-day, no-obligation privilege. WBS56 (8) 
CHECK ONE: 1 O Classical 2 [ ] Pop/Soft Rock в.) 


| RCA MUSIC SERVICE reserves the right to req und actiona та or nijact элү وی را‎ te Limited to new members; 
continental U.S.A. only; one membership per family. Local taxes, if any, will be added. 


ATTENTION 
COMPACT DISC BUYERS! 


iE Now there's a Club just for you! 

a "WP 3 ‘Take any three Compact Discs 

е ~ p here for only $1. (Selections 
—— available on CD are marked (s) ) 


[m 
z 


Call 1-800-533-5545 today and... 


29 Piece 
High Speed 
Drill Bit Set 


Vig to V2" by 64ths. In rugged steel index. 
Item #150291 only $15.95 


M 


F =. 


TRAILER KIT 
1,060 Ib. capacity Utility Trailer! Complete а. $ 

road ready kit with fenders апа all lights IgM, W 95 E —g) 
and reflectors included. Bed size: 40"x p ^ wl" 
48". Lists for $279.00! 


Item 412542 — 119.95 


SUPER TOUGH 
Heavy Duty Log причем 


Heavy Duty Tarp Sale ا‎ home: Continuous 
Our Tarps are TOUGH! Up to 12 Mil Өг, 4783 Watt Rated! 
Thick, Not 6 Mil Like So Many Others @ | contractors & | 
| | Sale B | vacationers. Sturdy 
| | | 0 бе o bisel | 1 YearWarranty Protective 
16 Ton, Нет #1134..............$699.95 1771 8x10 4.45 Cradle! 


1772 10х12 5.55 


20 Ton Vertical, Item #1160 ..$799.95 
24 Ton, Low Profile, 41142 ..$1179.00 


| All have 2-stage pumps, heavy duty slides and 
beams and large oil tanks! Super priced today! 


4000 WATT Recoil 
Hated at 4,000 watts continuous! Not surge 
| like many others advertise. Powered by an 
8 Hp Tecumseh engine with cast iron 
sleeve for extra strength and durability. 


к 23 1773 12х16 9.00 
Strong rot, rust and 1774 12 x20 11.00 
mildew proof polyethy- 1775 16x20 17.95 
lene tarps with brass 1776 20 x30 29.95 
plated grommets ap- 1777 30x40 49.95 
proximately every 3feet. 1778 30 x 50 


Gas Engines Cut sizes are listed here. 1779 30 х 60° Нет #16425 only $379.95 
Always the Lowest Prices ! «| 4000 WATT Electric Start 
And the Largest Selection! JEPSON Same specs as above but welectric start! 

One 14” „ ie Item #16426 only $459. 95 
Year Electric | 
— 1 
Warranty! Cut-Off 
Horizontal Saw уакат 
Gas | 
ы | Hugged, quality built, double insulated, Pump 
| Engines ii hardened bevel gears, sealed bearings, 
5 HP T h, 34 shaft, #6051............9134,.95 . M" wheel, 14 amps, 3500 RPM. Cuts TETUR OE aera |! 
8 HP dead, тпай, #6081 .........$188.95 through a 2" bar and 4.6" pipe! 44 Lb. ship Equipped with ipis and abrasion 
| 10 HP Tec., cast iron slv, #6010..............9229.95 weight. Lists for $259.00. resistant seals. Uses 2" suction. 
16 HP Tec., all cast iron, #6016..............$449.95 Pumps 8,400 GPH, with a 28 foot lift. 


Item #1552 only $134.95 


Powered by a 3 Hp, 4 cycle Briggs 
engine. Ship wt. 37 Ibs. List $32995. 
Item 410996 only $164.95 


Vertical and Horizontal Gas Engines 
available from 3 to 23 HP. 


Г = = = = = е ә е ар е ео на ан аа ан па ан ан ан ни ~~ 


| Order Toll Free 1-800-533-5545 


j Send fora Free catalog or include $6.00 and receive your 


{ catalog and a Splitter Design Booklet. : | 
ı Mail To: ш Бый 
А. Northern | 


poke 


INC.” Dept. #66304 


801 East Cliff Road, Box 1219, Burnsville, Mn 55337 


Call our order dept. at 1-800-533-5545 Hydraulics Name 
{п Mn call 612-894-8310 801 East Cliff Rd. Address 
N.C. & S.C. residents. visit our Charlotte store! Box 1219 
| - Burnsville, Mn City 
55337 | 
| Prices Expire Phone Orders Dept. #66304 State Zip 
Monday-Thursday 8am-8:30pm | 
02/28/87 Friday & Saturday 8am to 5:00pm Please Rush Me My FREE Discount Catalog! 


Whats New at — 
AMERICAN DESIGN COMPONENTS? m» """ 


— 60,000 |32", 10MB 5%” FULL HEIGHT 54", 1/2 HT. COLECOVISION to 
We“ at American HARD DISK DRIVE DISK DRIVE  48T.P.I. | DISK DRIVE | | ADAM EXPANSION KIT 
Design Components — ex- (IBM° Compatible) (IBM® E 96 TPI, DS/QUAD DENSITY 
pensive, often hard-to-find LT 


components for sale at a 
fraction of their original cost! 
You'll find every part you 
need — either brand new, 
or removed from equipment 
(RFE) in excellent condition. 
| But quantities are limited. 
Order from this ad, or visit 
our retail showroom and find 
exactly what you need from 
the thousands of items on 
display. 
Open Mon. - Sat., 9-5 


THERE'S NO RISK. 


This expansion module just plugs in- 
| to your ColecoVision. With Printer | 
Power Supply and data drive (both 
included"), you will have a working 
Adam Computer. * Adam Keyboard, 
one Smart basic cassette and hook- 
up diagram also included. 


. item #9918 $59.50 | 


57225 Compatible. Fits standard 
54" spacing. Shock mounted. 
High speed, low power. 

Mfr — MMI #ММ212 


кет #9217 $179.00 New 


Double sided/double density, full 
height drive. 48 T.P.I., BO tracks. 


Controller Card for above | кет 47928 $79.95 

item #9984 $99.00. 2 for $150.00 
HI-POWER SWITCHING) COMPUTER GRADE 
POWER SUPPLY POWER SUPPLY 


Fanin TM55-4 DS/Quad 
| Item #1904 $79.00 
2 for $150.00 
115 CFM 


MUFFIN® 
MN ES 


3 amps. Low 


115 VAC/60 Hz.; 


Output: +5.15V (9 70A 


i | *12V @ 4A COS Е noise, hi essure/volume fan for 
With our full 90-day warranty, +12V Q ДА | Other uses—runs CB & car radios. | SPECIAL! cooling ns places. Five plastic 
any purchase can be returned for +5.2V @ 5A See sey pee Р. | blades with feathered edges, alu- 
CUA TAE fe ive actu M Input: 115/23OV nominal, DC Output: -5V @ .5 amp. 115 VAC/60 Hz., 21W., 284., | minum housing. Ball bearing, ther- 
.725KW cont. 47-63Hz. En- *5V @ 3 amp. 3100 RPM; 5-blade model, alu- | mally protected. Permanent split 
closed in metal housing. Dim.: + 12V (9 6 amp. minum housing. Can be mounted | capacitor motor (cap. built in). 


Input 115V/B0H. Dim.: 9% "W x 
3*4 "H. (Rubber ft. incl.) 


Item #9501 $24.95 New 
AIR COMPRESSOR 


for blowing. or exhaust. 
Dim.: 4"4,"sq. x 1% "deep. 


кет #5345 $5.95 nrc 
55 RPM SATELLITE 

IPOSITIONING MOTOR 
m m n. 


| 15"W x 2% "Hx 6" deep. 
Mfr — Todd Prod. #4Х58151А 


Item #9749 $29.95 New 
| VACUUM PUMP & 


Dim: 6% "Н x 5.82"W x 2"deep 
Mfr — Rotron 4MR2B3 

нет #6301 — $19.95 nre 
|200 CFM 

HI-VOLUME 

| BLOWER eas 


MECHANICAL KEYBOARDS 
66-KEY COMMODORE C-16 “Yim 


Grey keys with black letters. Connecting 
cable included. Dim.: 15%4"L x 5"H. 


item #9394 $5.95 new 


Usable for vacuum or pressure ap- 
plication. 4 CFM/15 PSI max. 15" 
| cont., 2B" intermittent. Pump is di- 
| rectly coupled to a GE ¥ HP, 1625 
RPM, 115 VAC, 50/60 Hz., single 
phase 3.8A motor. Thermally pro- 
tected. Mounted on metal base. 
Dim: 5% "W x 1434"L. 


Reversible capacitor induction 
motor. 115V/60 Hz., 30 іп. ЛЬ. 
torque. 14W. Front flange mount 
OA Dim.: 34 "Dx 5"L. 

Shaft: "Dx 1"L. 


| Produces up to 33 PSI. For air 
brush, paint spraying, tire & mat- 
tress inflation. 115VAC, 50/60 
Hz. Capacitor-run motor. 
Dimen.: 4*4" dia. x 8% " long 


115 VAC/60 Hz., 1.5 amps., 

3400 RPM. Thermally protected. 
Outlet: 35" x 2%": Inlet: 6'4" dia. 
Dim.: 10°H x 9"W x 7%” deep 


Rep the membrane Keyboard oi on your 
Timex/Sinciair 2-81 11000 with this brand 
| new "big computer" keyboard from Texas In- 
struments. Simple to install — complete in- 
structions and schematic included. Mfr-Gast 0040-V 113 (oil-less) & GE | Mfr — Thomas Industries Mfr — Matsushita or equiv. Mfr — Fasco UBS 


Item 46712 _ $5.95 new | item #5327 $39.95 RFE | нет #64 $29.95 are | пет #5149 $9.95 nrc | tem #26 $12.95 new 
ADAM СӨМРОТЕЕ KIE PUMPS — COMPRESSORS — BLOWERS — MOTORS — POTENTIOMETERS — COUNTERS 

| | TIMERS — RELAYS — VOLTAGE REGULATORS —POWER SUPPLIES 
T Cl oo Rechargeable NICAD |3”, PLATE- CENTRIFUGAL CORDLESS 


BATTERY BACKUPS MOUNT CIRCULATING PUMP "TELEPHONE 
& MOTOR а 


12V @ " 
450 ma Me 


SETS 


Durable, smooth rolling, with sturdy 


| Contains 10 AA cells. Recharge 
metal mounts. Can be used for shop 
rate: 45 ma. 16-18 hours. Case equip., atc. Plate dim.: 2%^х3%”. 


with tab output connections. "Н 
Dim.: ZU." H x 1% "МУ х 2"%e"L [pa m.: 24” да. PUE IL - — 
Mfr — GE 123233 or equiv. | For use in pumping water/chamicals, 
Item 45443 $5.95 new | set of 4 $9.95 RFE | hot/cold. Range: 30 GPM @ 30 ft. 

a . |Heavy duty; 2 wiwing-brake, 2 | head; max. head 50 ft. Pump is sup- 
13.2V @ without. 500 Ib. load capac. per | plied w ¥ HP motor, 115/230V- 
1.65 AH caster. Full roller bearing swivel 50/60Hz. Thermally protected. 
Contains 11 C cells. Cnet Fe Teta | int The кбй x BMH, 

чы. The 16 = r i 

For model boats, toys, etc. " Mfr — SEI #12895-002 


| OA HT 434," . Swivel radius 3.18". | tor & battery indicator light. Color: 
Mfr — GE 41BO35BBOO101 Mfr — Bassick: Item #7412 Item #9983 $ 59. 50 New | brown w/cream. Famous make mfr. 
Item #5444 $15.95 New or 2 for $100.00 


E... 


| Build it yourself from subassemblies. No 
wiring necessary (just plugs together). 
Hook-up diagram included. Includes: Key- 
board, 1 cassette digital data drive, 2 game 
controllers, power supply, all memory 
boards, and one cassette. 15 capable of 
running CP/M, has built-in word processor. 


кет #7410 $99.00 (complete) 
ADAM PRINTER 
[ is "dis di 


talk & listen simult. Auto redial: 
| last number dialed recall. Comes 
| with attachments for both types 
of mounting; incl. AC power adap- 


set ot 4 $24.95 new | tem #9997 $29.95 (New) 
AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 | MINIMUM 


YES! Please send me the following items: Г] My check or money order is enclosed. o 
Item How | Û Charge my credit card. x duo 
EE o LG Son n BEBE. О Visa [C MasterCard [1] Amex ылы 


Сага Мо. 
Exp. Date 


Signature | 

Telephone: Area Code Number 
Name 
Address 


Complete, less top ¢ cover plate. Friction 
feed. Takes standard paper 82" x 11”. 
(Customer returns; tested — operational.) 


Item #8839 $69.50 


Shipping & handling, we ship UPS unless 
otherwise specified. Add $3 plus 10% total. 
Canadian: $3 plus P.O. cost. Charge only. 
Sales Tax (N.J. residents only, 

please add 6% of total) 


ORDER TOTAL | — | 


City 
State Zip 
All inquiries and free catalog requests call 201-939-2710. 


ADAM ACCESSORIES 
Data Drive #6641 $9.95 
D.D. Power Supply #6642 $14.95 
ASCII Keyboard #6643 $19.95 
Asst. Cassettes #7786 $19.95 


Are Initial Startups . . 


DESTROYING YOUR ENGINE? 


Engine Pre-Luber and Turbo Cooler to the Rescue! 


“Every now and then you see something like this that is so sensible that it makes you 


wonder why you didn't think of it yourself.” 


80% TO 90% OF YOUR ENGINE'S LIFE 

It's true, 80 to 90 percent of your engine's life is consumed 
by cold start ups. Engines usually shut down hot, at which 
point the oil is thin and drips away from the bearings and 
other “friction intense" areas. Gradually the oil cools, 
thickens, and becomes difficult to pump. When starting an 
engine, the “lubrication process" involves filling all the oil 
gallies, filling the filter (in case of a faulty antidrainback 
valve), pressurizing the rod, main and cam bearings, 
pressurizing all the other pressure requisite areas, and 
lubricating the entire valve train. Unfortunately, your engine 
is running while awaiting this lubrication process and is 
meshing bare unlubricated metal to metal surfaces, hence 
massive (80 to 90 percent) engine wear. 

Studies have been done by the S. A.E. concerning engine 
wear and even engine failures due to the lack of oil and oil 
pressure during cold starts. (Society of Automotive 
Engineers Technical Papers -- Numbers 780370, 790729, 
790751, 821204, 821206, 821247). From these, and other 
S.A.E. studies, it has been determined that up to 80% of en- 
tire engine wear occurs during cold starts. A recent test by 
McDonnel Douglas of Long Beach indicated that up to 90% 
of all engine wear occurs during the “‘oil starvation'' period 
of a cold start (New York Times Syndicate Release 5-6-85). 


50 P.S.I. BEFORE MOVEMENT 

Lubrication Research of San Jose, California has resolved 
the “ой starvation" problem by completely pre-lubricating 
and pre-pressurizing the entire engine oiling system. Every 
critical part of the engine is not only coated with oil, but 
those requiring pressurization (i.e., rod, main, cam and tur- 
bo bearings, hydraulic lifters, chain tensioners, and other- 
valve train parts) are pressurized with up to 50 p.s.i. before 
the engine ever moves. This is accomplished by drawing oil 
through the Pre-Luber, where it is filtered, pressurized, and 
forced into the engine's oil gallies through a tee installed 
where your oil-sending unit comes out of the block. The oil 
sender is retained in the tee so as to keep your oil "idiot 
light", or pressure gauge, completely operable. This main 
galley port on every engine accesses the entire engine and tur- 
bo oiling systems. A kit supplied hose connects to the sender 
tee, allowing the Pre-Luber to draw from your engine's own 
oil supply, and to blow oil directly into the engine's oil gallies 
through the sender tee. 


COMPUTER DESIGNED PUMP 

Lubrication Research has accomplished this with a com- 
pact externally mounted electronic oil pump. The U.S. Pa- 
tent Office issued a patent to Lubrication Research in the 
summer of 1986 accepting every claim made in the patent. 
The pump incorporates a computer designed parachoid ring 
and rotor set which carries its own and separate patent. A 
custom designed and manufactured permanent magnet 
motor provides an incredible torque to size ratio and per- 
forms flawlessly even in sub-zero temperatures. Power 15 
delivered from the motor to the ring and rotor through a set 
of permanently lubricated reduction gears. By adding a body 
incorporated screen filter, a hydraulically suspended bypass 
valve and one of the world's most dependable check valves, 
you have the Pre-Luber and the Pre/Turbo-Luber. The Pre- 
Luber is capable of pumping up to 2.5 g.p.m. Although 
capable of pumping up to 300 p.s.i., the Pre-Luber is bypass 
valved at 50 p.s.i.. More pressure than 50 p.s.i. could hurt 
some oil filter's antidrainback valves. The Pre-Luber is 
capable of priming itself, even after an oil change. Most 
engines experience a great deal of wear after an oil change 
because of the time it takes for the engine to fill the new oil 


ORDER YOURS TODAY 
Pre-Luber $245. 
Pre/Turbo Luber $295. 
Plus $5.95 Shipping Costs 
Slightly higher outside Continental U.S. 


uum CALIFORNIA RESIDENTS 
BIER: ADD 7% SALES TAX 


filter and then develop pressure. With the Pre-Luber, the 
filler is filled promptly and develops pressure before the 
engine ever moves. 


FULL AUTOMATIC FUNCTION 

Lubrication Research is located in the Silicon Valley, an 
area noted for ''high-tech'' developments, which facilitated 
the construction of a unique computer design incorporating 
the latest integrated circuits. The solid state control circuitry 
automatically starts and stops the Pre-Luber, eliminating 
any user error. Positioning your key just prior to starter 
engagement initiates the Pre-Luber for six seconds. (No dif- 
ficult to install or unsightly switches.) Pre-Luber functions 
are all controlled by turning your key off and on. Oil 
pressure develops quickly, kicking the oil “idiot light" off in 
about two seconds. At this point you can feel secure about 
starting your engine, and experiencing no engine wear from 
oil starvation. Also, you will notice the absence of all engine 
grinding sounds as you now start up with a completely pre- 
lubricated engine. The solid state circuitry is protected by a 
fuse and an І.С. filter/regulator designed especially for 
harsh automotive environments. 


TURBO/ENGINE COOLDOWN 

The primary reason for turbo failures is "'coked 
bearings". When oil burns it leaves an abrasive substance 
called coke. When a turbo charged engine shuts down, the 
oil supply to the turbo bearing terminates. The bearings 
begin to soak up heat from the surrounding turbine housing 
and from the turbine itself. The temperatures at this point 
often reach into the critical or oil-burning level, leaving the 
turbo bearing bathed in abrasive coke. When starting an 
engine with '"'coked'" turbo bearings, the turbine shaft 
rotates in an abrasive sandpaper-like environment. PRESTO 
- one ruined turbo charger!! Lubrication Research has a 
Pre/Turbo-Luber for turbo charged engines. The 
Pre/Turbo-Luber serves all the same functions as the Pre- 
Luber, and in addition, the Pre/Turbo-Luber incorporates 
in its electronic system, an L.C. controlled timing sequence 
that is initiated by simply shutting your engine off, Im- 
mediately upon engine shut down the Pre/Turbo-Luber is 
sending large quantities of oil to your turbo bearings as well 
as your entire engine, cooling down and entirely defeating 
any chance of ""coked'' turbo bearings. PRESTO NUMBER 
TWO -- one saved turbo charger!! The Pre/Turbo-Luber's 
shutdown timer is customer adjustable from five seconds to 
three minutes and is completely automatic -- simply shut 
your engine off, lock your door and walk away. The 


Pre/Turbo-Luber will cool through its preset time, self 
cancel, and ready to pre-lube your engine and turbo on 
the next start up. The Pre/Turbo-Luber is not for turbo 
engines only. Many studies indicate that immediately follow- 


Easy to Install 


Complete Kit 


For a Brochure Send $3.00 to: 


nns IU BER 


LUBRICATION RESEARCH INC. 


2894 Aielle Drive 
San Jose. СА 958 


Ron Grable, Engineering Editor, Motor Trend 


ing shutdown, an engine experiences its greatest warp 
damaging heat. To avoid this, the Pre/Turbo-Luber bathes 
not only the turbo, but the entire engine in gallons of oil, 
greatly reducing the damage of hot shutdowns, 


COMPLETE KIT 
The Pre-Luber and Pre/Turbo-Luber kits come complete 
with everything you need for a quick, easy installation. 
Weight 5.9 165. — 834 inches long. 


SIMPLE INSTALLATION 

The Pre-Luber, or the Pre/Turbo-Luber has to be one of 
the simplest add-on devices ever offered. The Pre-Luber can 
be mounted anywhere and at any angle. Connecting to the 
engine involves two simple moves. First, insert the kit sup- 
plied oil plug which replaces your stock oil plug. Then insert 
a kit supplied tee where your “idiot light™ sender comes out 
of the engine block, and put the sender in the tee. Connect 
the Pre-Luber inlet hose to the newly installed oil plug, and 
the outlet hose to the sender unit tee. The electrical hook up 
is super simple. Three supplied wires go to the battery, 
ground, and ignition. Now your engine will be automatically 
prelubed and pressurized before every start up. If you have 
purchased a Pre/Turbo-Luber your engine will not only be 
prelubed, but will be post shutdown cooled along with your 
turbo bearings. 


EASY OIL CHANGES 


Put an end to lying under hot engines on oil-soaked floors. 
Put an end to oil burned fingers, hands, and arms. Put an 
end to hunting for dropped oil plugs in the bottom of oil 
drain pans. The Pre-Luber comes with an oil drain hose. 
Simply attach the kit included oil change hose to the pump 
outlet, turn your ignition key on, and pump out your dirty 
oil. Wouldn't you enjoy changing your oil by simply turning 
on your ignition key? Boat owners love this feature. 


ADDITIONAL ENDORSEMENTS 
"For people who intend to keep their cars for a long time, 
this is the ticket.” Jack Keebler, Automotive Editor, 

Popular Science 
“This may be the single best thing you ever buy for your race 
саг.” Bill Auda, Editor, Circle Track 
"Non-Turbo engines can benefit from shutdown lubricaton 
as wellas turbo engines." — Dr. Geoff Germane, University 


Professor, Leading Engineering Consultant, SAE Scientist 


TRIPLE ENGINE LIFE 

The installation and use of our Pre-Luber will at least tri- 
ple the life of your engine and if S. A.E. and similar studies 
are correct, could extend engine life as much as eight to nine 
hundred percent. 1f you have a turbo charged engine and opt 
for the Pre/Turbo-Luber your expensive engine will receive 
all of the benefits of prelubrication as well as significantly 
extending the life of your turbo charger. Turbo charger life 
expectancy should be increased by an incredible 10 to 20 
times. We feel both the Pre-Luber and Pre/Turbo Luber are 
on the very cutting edge of automotive technology. 


Lubrication Research Inc. guarantees the Pre-Luber and 
the Pre/Turbo-Luber to be free of defects in materials and 
labor for one year from date of purchase. 


TO ORDER: CALL TOLL FREE 
1-800-323-5823 


Before calling please have your car year, make, 
model, engine size and credit card ready. 


IN CALIFORNIA 1-800-722-2992 


Tech Line 1-408-224-8531 
PATENT МО. 4,628,877 AD NO. 028725 


Classified Opportunity Mart 


Reach 41% million readers every month with ап ad in Popular Science's Classified Opportunity Mart. APRIL Issue Deadline (on sale 
March 10) is JANUARY 26. Rates: $8.40 per word. Min. ad 10 words. Darker type (bold) words $1.00 per word extra. Display Classified: 
$467 per inch. Payment with order, or charge your Visa, MC, Amer. Exp., or Diners Club account (give # & exp.) Advertisers using box 
number in ad must furnish name & street address for our records. Send order & remittance payable to POPULAR SCIENCE, Classified 
Dept. 6C, 380 Madison Avenue, New York, NY 10017. 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
dde over land/snow/water. Complete 
Bora and booklet. $10.95. Aero-Projects, 

ox 5118PS, Clinton, NJ 08809. 


80 horse- 


HOVERCRAFT plans. 7 to 
Box 


power. Information $2.00. Sevtec, 
8465, Monroe, WA 98272. 


BOATS, INBOARD/OUTBOARD 
MOTORS 


BOAT Plans — Patterns — Kits — Hun- 


„dreds of designs — Sailboats — Power- 


Supplies” 
crans, Box 18048 


boats — Sportsfishers — Rowboats — 
Duckboats — Bassboats — Canoes — 
Hydroplanes — Simple construction — 
Proven results — Tremendous savings! 
Gigantic 160-page catalog $3.00 (34.00 
Airmail! — Includes Free "Boatbuilding 
catalog. GLEN-L. 9152 Rose- 
я ' Bell flower, CA 90706. 


BOATS KITS—SAIL— 16'-30) all trail- 


lerable molded fiberglass hulls and decks 


| built cost. 


come factory assembled—you install 
factory supplied interior. Save half factory 
o experience required, FREE 
40 page catalog. LUGER, Dept. AC-27, PO. 
Box 1398, St. Joseph, MO 64502. 

1(BOO) Boat Kit; MO: (616) 233-516. 


EVINRUDE —OTHER BRANDS 1985 
BARGAINS... All Sizes...32.00 Handling. 
scott McCulloch parts...Electra Marine, 
PO Мелек Road, Lynbrook, New York 
11563. 


LOW COST BOATS: “YOU CAN 
BUILD.” FREE PLAN “Gloucester Gull” 
Rowing Dory (with) Brochure/Photos (99) 
Boat Plans: Fishing/Surfing. Sailing! 
Power Dories: $3.00/$5.00 Air Mail: 
Powered" BEACH LANDING SURF 
BOATS. Box 720 Galveston, Tx. 77553. 


BOAT KITS - PLANS - PATTERNS - 250 
Designs - 8'/70'- Plywood - Fiberglass - 
Steel - POWERBOATS - Cruisers - House- 

- Hydroplanes - Runabouts - Duck- 
boats - Canoes - Kayaks - Dories - Prams - 
SAILBOATS - Daysailers - Trailersailers - 
Multihulls - SUPPLIES - Epoxies - Poly- 
'sters - Cloth - Foam - CATALOG 53.00 
(Airmail $5.00) - (Book Amateur Boat- 
uilding $6.00) CLARKCRAFT 16-5 Aqua- 
lane, Tonawanda, NY 14150 


TRAILERS & CAMPERS 


acl SN WARF ENS. 
| 

BUILD Your Own—Travel Trailer— 
Fifth Wheeler—Motorhome—Camper— 


EK Cover— Plans— Patterns— 
Catalog $1 — GLEN-L R-V's, 9152PS Rose- 
crans, Box 1804, Bellflower, CA 90706. 


| LECTRICAL SUPPLIES & EQUIP 


"| NUCLEAR RADIATION DETECTORS 
зеірег counters to protect your family 
E information, prices, brochures 
IAIL-MART, Box 9192, Santa Rosa, CA 
95405. 


PLANS & BLUEPRINTS 


| PLANS: Canoe. Pram, Dingy Nouveau 
lesigns, Patent Pending, Simple, economi- 
‘al construction. Brochure $1.00. Gunde- 
signs, Box 88, Belmar, NJ 07719. 


“Jet | 


its— | 


MOTORCYCLES, BICYCLES & 
SUPPLIES 


BICYCLE LIQUIDATE. АП Type Bikes 
Below Wholesale Cost. Popular Brands. 
8527 Ronda Dr., Canton, MI 48187. Call 
(313) 459-0401, 


| AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book. Price: Hedelund Engineering, Box 
26024, Las Vegas, NV 89126. 


ENGINE OVERHAUL KITS: WHOLE- 
SALE CATALOG $2.00. E.S.G., Dept. PS, 
Box 13053, Lansing, MI 48901, (517) 322- 
0263. 

MOTALOV ring valve job — driving 
guaranteed $10.00 two $18.00 postpaid. 
Andris, Box 34081, Dept. 5, San Капан 
СА 94134. 


PLUG IN POWER Increase Turbo- 
charged Horsepower 40% Easily Installed. 
Free Information. Automotive Perform- 


| ance Electronics, 34184 Coast Highway 


#307, Dana Point, CA 926629. (714) 661- 
1129. 


AUTOMOBILES 


BUILD A BIKECAR 
The Amazing Mini Car You Can _ 


RE SPORTRAN CO. 
y P.O. Вох 70778, 
Endicott, NY 13760 


Salistaction Guaranteed ar Your Money Back 


ANIMAL WARNING DEVICE— For cars, 
trucks, and motorcycles—Free informa- 
tion— Effective Safety Equipment—P.O. 
Box 958, Estes Park, CO 80517. (303) 223- 
8731 


CORVWAIR PARTS— Giant 400 page 
CORWAIA Catalog rushed $4.00. Clark's 
CORVAIA Parts, Inc.. Rt 2, Shelburne, MA 
01370. (413) 625-9776 


DON'T BUY ANY USED CAR Until You 
Read Our Book!! Free Information! R.E.R. 
Services, Box 9622-P8, Ft. Wayne, Indiana 
46899. 


VAPOR CARBURETOR KIT! Doubles 
MPG. Free details. HBE, Box 263K, Owen- 
Sound, Ontario, NAK 5P3 Canada. 


` AVIATION 


BOOMERANGS — INCREDIBLE 
RETURNS! Unique sport, Exciting hobby. 
FREE 10th Anniversary Catalog. World's 
best! BoomerangMan, 1806-2 N.3rd., Mon- 
roe, LA 71201-4222 


| ROCKET PROPULSION SYSTEM. 


Info-pack on Jet Propulsion Sys- 


Send $10.98 to: 
PROPULSION 
PO. Box 2624 
Arlington, Va. 22202 


| Engines. 


PRESSURE JETS, Pulse Jets, Rocket 
Plans, Kits, Assembled. 20 to 
1000 lb. Thrust. Catalog $3.00. Metal 
Products, Box 1881-B, Murfreesboro, TN 
37133. 


RENT A STARSHIP International Adult 
Entertainment. Free Information. Fan- 
tastic Simulations, PO Box 24566-T, Den- 
ver, CO 80224. 


Homebuilt НЕ СОР TERS 
iw сик 


5 Models 
Available 


You Can Build for Under *900 


Vertical Такео! and Landing 
Hover Flight/ Mo License Required 
INFORMATION РАСК $5.00 . 
ineludas- speca, polos, prices 


=< f 
[©] BW ROTOR CO,INC. Towanda, KS 67144 


The Homebuilt 


JET HELICOPTER 
nat „соя DESIGN — SIMPLIFIED ASSEMBLY 


* Uses low-cost fuel 
& Мо license needed 


CONSTRUCTION MANUAL 
— Fully illustrated — 


Only i11.00* 
J Helicopter Experimenter's 
“defo a pholos а designs e suppliers " | 
Fully ilius, Оту $10.00* 
FORE TEW: add Jd. 


“BOTH ABOVE BOOKS: ONLY $18.00 


An excitimg 
Kit Helicopter! 
Details sent with 

book orders. 


Р.О. Box 50-А 


| $3 ог FREE 


| with 118 order! USA. 


enh, 1970 


bd FOR HELICOPTERS, 


КИ PLANES & GLIDERS 
e PLANS e KITS 


COMPLETED JETS 


г“ BUILT BY HOME BUILDERS 

FOR OVER 20 YEARS! 

"JET POWER" COLOR VIDEO (VHS) 49.95 

130-LB. THRUST JET BLUEPRINTS ... 25.00 

20-LB. THRUST JET BLUEPRINTS .... 15.00 

Send for FREE BROCHURES! 
$10.00 — Complete Information Package 
Plus 60-Page Technical Handbook 


EMG ENGINEERING 
P.O. BOX 1368-G 
HESPERIA. CA 92345 


ANTIQUES 


MAKE Big $$$ in Antique Cars. Free 
Details. Southside Creations. P.O. Box 696, 
Washington Way, Cliffside, NC 28024, 


ASTRONAUTICS 


ANTIGRAVITY — AMAL — 
ENERGY. Information Package $2.00. 
HEER, Box 5286, Springfield, VÀ 22150. 


0.4. Funds РГА | 


Riderwood, MD 21139] | | 


AMAZIMG new discovery. Detect space 
spheres. Informative booklet $4.00. 
Research & Development, PO. Box 465, 
Parkersburgn WV 26102. 


AMAZING UFO Emitts Eerie Light. 
Rises 4500 ft. Built Simply, Inexpensively. 
Plans and Floatation Device $5.00. 
EAGLE ENTERPRISES, Box 487, Anoka, 


MN 55303. 


i BUILD YOUR OWN 
| ROCKET MOTORS! 


* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN 
AN EVENING 


Send $2.00 to 
Dept. P52 THE TELEFLITE CORPORATION. 
116 Kitching Si., Sunmymead, Calif. 32383 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER* 


max 


6 wheel drive М AIV 


passenger? 
| models 


"у the territory still is open. 

Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


KITES 


rKITES 


| FREE COLOR CATALOG! є 
Бая the best flying kite in the sky. 
Choose from over 140 unusual kites, 
I from easy-fliers to exciting stunters. 
Into The Wind * (303) 449-5356 
[ 2047-P Broadway, Boulder, CO 80302 


YES, SEND ME A FREE CATALOG! { 


Name 


Address 


City 
State .— Zip 
a аа 
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TOOLS & MACHINERY 


5hown ef accessories 


CAMPBELL 0015 COMPANY 


4" METAL Cutting Lathe $104.50. Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Supplies 
Free Literature. Pyramid Products, Dept 
M, 3736 South 7th Avenue, Phoenix, Ай 
85041. 


“SHARPENERS REPORT” Monthly 
Newsletter, Sharpening Guidebook, Angle 
Wall Chart, Free details. Skog Company, 
Dept. Р52, РО. 22559, Minneapolis, MN 
00422. 

BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 


$1.00 (refundable), Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


` LATHES - MILLING MACHINES 
MACHINE SHOP SUPPLIES - TOOLS 


| „_———— 
Catalogs $1. 00 (over er 200 pages = 
Toll Free Number For Orders 


PO Box 536-P Hurricane, WV 25526 
REPRESENTATIVES OF MANY анбар 
„300582023 


PAINT ROLLER CLEANER! 


40-Water Jets Thoroughly Clean 
& Fluti Іп Minutes 


59.95 . 1.75 Includes Adapter 
Handling Fits Most Faucets 


Water Soluble Paint — Paste Made In America 


GIBRALTAR SALES COMPANY 
1818 - Westlake Ave., N. Rm 
Seattle. WA 98109 (206) A $94 


HOME CRAFTSMAN © 


UNIQUE NEW WINDOW SHELF 
INSTANTLY prd be rre MPs 
GIVE YOUR PLANTS DAYLIGHT! NOT 
AVAILABLE ELSEWHERE! FITS VERT. | 


TIl] order}. Or send a t. HANGER KIT: 
Hl [$13.95 + P&H $2.50 (NO РАН on 2 or 
Е" more per order) 30-day money-back 
guarantee - must be satisfied! 
ACT CO., 13921 ESWORTHY ROAD 
GERMANTOWN, MD 20874 


MAKE WOODEN TOYS, whirligigs, 
classic autos, swing sets, doll houses, 
crafts, furniture with our plans, parts, kits, 
supplies. Color catalog subscription $1. 
(6141484-4363. Cherry Tree Toys, Belmont, 
OH 43718-0369. 


SUNTAN And SAVE Build your own 6' 
резени suntanning bed parts list 
pon $15.00. NEWSUN, 315 East Surf 

ad, Ocean City, NJ 08226. 


WOODCRAFT PATTERNS, Windmills, 
Wells, Bird Houses, Whirligigs, Jigsawing. 
Catalog $1.00. 11840 North US. 27, De 
Witt, MI 48820. 


WIDE selection of plans and patterns for 
woodworkers. Simple bird houses, toys, 
weathervanes, furniture, entertainment 
centers, computer desks, and much more. 
Catalog $.50. Craftplan Co., Dept 963, Rog- 
ers, MN 55374. 


ALTERNATE ENERGY 


200 EXOTIC ENERGY INVENTIONS, 
RARE TECHNICAL DATA. ASTOUNDING 
40-PAGE CATALOG, $2. REXSEARCH, 
BOX 1258, BERKELEY, CA 94704. 


FREE HYDROGEN FUEL and Oxygen 
Generator uses Water and Solar Cells. 
Plans and Kit $12.00. Prairie Power, Box 
8291, Edmonton, Alberta, ТӨН OLO, 
Canada. 


^SECRETS OF SUPPRESSED TECH- 
Free Details. Sunrise, Box 


NOLOGY" 
11233PS, Ocala, FL 32673. 
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AIR SOLAR PANELS wall, roof, factory 
assembled sale $350.00. Easily installed. 
Average home requires three. Shipped 
three per box. Solar Electric, West Branch, 
Iowa 52358, 319/643-2598. 


ENERGY SAVING 


PATENTED FIREPLACE DEVICE: No 
moving parts, no change to fireplace 
appearance, increases efficiency approxi- 
mately 100%. For plans & installation 
instructions, send $15.00. To: Fireplace 
Devices, PO. Box 1254, Snellville, GA 
30278-1254. 


SIX Light Bulb Savers, Life Extension 
75,000 Hours, 10 Years, $12.50 Prepaid. 
Moe, Box 280, Brooklyn, NY 11230, 


DO IT YOURSELF 


HYDROGEN AUTO FUEL FROM 
WATER. Amazing Free Report. Merit, Box 
5363, Louisville, KY 40205. 


4321 CATALOGS listed. Sources For 
Anything! $5.00 Catalogs. Box 92452X, 
Atlanta, GA 30314. 


ELECTRONICS FOR SECURITY, 
COUNTERSURVEILLANCE, AND PER- 
SONAL PROTECTION. CATALOG $1.00. 
HUNTERA, BOX 12922, WINSTON- 
SALEM, NC 2777. 


PVC PIPE FURNITURE KITS. For Free 
Details Write: Mountain Leisure, Rt. 1, 
Box 361A, Sautee, GA 30571. 


VOICE Disguisers! FM Bugs! SWL 
Active Antenna, Receivers! More! Send 
stamped envelope: XANDI, Box 25647, 
Tempe, AZ 85282. 


PROJECTION TV... Convert your rTV to 
proect 7. 7 Foot picture... Results compara- 

le to $2,500 projectors. .. Total cost less 
than $30.00. .. Plans and 8" Lens $21.95... 
Illustrated information FREE. Macroco- 
ma-af, Washington Crossing, Pennsylva- 
nia 18977. Creditcard orders 24H R8. (215) 
736-3979. 


FENCE Repair Parts. Catalog Send 


| $2.50 To: Sunnydale Fencing, R.D. #2, Box 


228, Wellsville, NY 14895. 


APPLIANCE REPAIR - Fix It Yourself - 
Illustrated How-To Guide shows how. Free 
details. DLRP 713 Silverstone, Richard- 
son, TX 75080D. 


PVC PIPE FURNITURE Plans Kits and 
lies. Free Brochure. Casual. Box 


208P Tewksbury, MA 01876. 


Z AMAZING’ 


SCIENTIFIC and ELECTRONIC _ 


N LES 


PLANS — All Parts Available in Stock 
| е LCS BURNING CUTTING CO? LASER .. 
+ RUBS RUBY LASER RAY PISTOL .. 
| * BTCS 1.5 MILLION VOLT TESLA COIL... 
• PTG1 PLASMA TORNADO GENERATOR. 1 
a GRA1— GRAVITY GENERATOR... 
e MAGNETIC CANNON/PROJECTOR.... 


KITS — Includes Plans and Parts 

А LHC2K SI SIMULATED RED/GRN/YEL LIGHT 
• BTC3K 250,000 VOLT TESLA COIL........ | 
• 10G1K ION RAY GUN... 

• PSP3K PHASOR SHOCK WAVE PISTOL 


æ INFIK INFINITY TRANSMITTER.. 
• МЕТ1К 2-3 MILE RANGE FM VOICE - 
XMTR PC BOARD .. 


ASSEMBLED AND TESTED PRODUCTS 

e LGU30 RED 1MW PORTABLE НЕМЕ 

* TCL30 SOLID STATE TESLA COIL 35KV..84 50 
e |PG50 POCKET PAIN FIELD GENERATOR. = in 
• BLS10 BLASTER DEFENSE WEAPON 


| = PPF10 PHASOR PAIN FIELD PORTABLE 249.50 
e SNP20 SECURITY PHONE LISTENER .....99.50 
| * CATALOG CONTAINING DESCRIPTIONS OF 
| ABOVE PLUS HUNDREDS MORE AVAILABLE FOR 
$1.00 0 OR INCLUDED FREE WITH ALL ABOVE 


PLEASE INCLUDE $3.00 PHON ALL KITSANDPRO. | 
. PLANS ARE POSTAGE PAID. SEND CHECK, | 
MO, VISA, MC TO: 


INFORMATION UNLIMITED 


P.O. ВОХ 716, DEPT. РВ 


AMHERST, МН 03031 | 


MICRO BUGS 


Highly advanced bugging equipment. Ultra- 
small transmitters, concrete mics, telephone, 
pen bugs and much more. Send $2.00 to 


= MICROCOM for catalog 
(REFUNDABLE). Unbeatable 
prices. 


MILE RANGE MICROCOM TECHNOLOGY 
Dept. -D5« Р 0. Box 347341 * Cleveland, OH 44134 


TELEPHONE LISTENING DEVICE 


Record telephone conversations їп your office oF 

home Connects between any cassette or tape 

‚ fecorder and your telephone tne Starts auto- 

ed) malicalhy when phone is answered Records both 

sides of conversation Stops recorder when 
phone is hung up 


TEACH шү Der Аы 
Super Powerful FM TRANSMITTER 


Many times more powerful than other Iransmiters. 

Transmets up to W mile fo amy FM rado -Easy 10 
Assemble Kd - up lo SV batery (nol mel] 

For catalog of Transmitters, Voce Scrambiers and 
other specaly items, enclose $27 00 10 USI Corp 


Call 305-725-1000 or sand $19.95 + $1.00 
shipping per item to; USI Corp., PO Box 
PS-2052, Melbourne, FL 32902 COD'sOK. 1x1" 


PICKS UP A WHISPER 50 FEET AWAY | 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 


| frequency from 70mhz— 130mhz. Easy to as- 


semble kit includes all parts and instructions. 
Only $29.99 tax incl. 

Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 

DECO INDUSTRIES 
BOX 507 
BEDFORD HILLS, NY 10507 
914-232-3878 


REAL ESTATE 


CANADIAN COUNTRY PROPERTIES. 


development, 
investment, 


Acreages for recreation, 
farming, fishing, hunting, 


| minerals, etc. OUR 72ND YEAR. Terms 


available. Titles guaranteed. Catalog air- 
mailed $1.00. DIGNAM Corporation, Suite 
481, 85 Bloor Street East, Toronto, Canada, 
M4W 1B5. 


CALIFORNIA. Acreage. Lots. $40 down. 


40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


MONTANA LAND 


20 Acres (or more) starting at $6950. 
with $500. down. Low Monthly Pay- 
ments. Near Beautiful Yellowstone 
Park and National Forests. In the 
heart of trophy elk, deer, moose, 
antelope and turkey hunting. Blue 
ribbon trout streams. Guaranteed 
Access. INSURED TITLE AND 
WARRANTY DEED. Your Inspection 
Welcomed. Free Color Brochure. 
Video Tapes Available. 


Call Today TOLL FREE: 1-800-252-5263 
Yellowstone Basin Properties 
1119 N. 7th Ave., Dept. PS, PO. Box 3027 
Bozeman, MT 59772-3027 e (406) 587-5469 


FREEDOM COU NTRY 
20 BIG acres in WESTERN MONTANA, starting at $9850 
|... $200 down, rie Trout fishing, backpacking, 
camping. Elk, deer, moose, bear. ADJACENT to National 
Forests, near established towns. Yellowstone and Glacier 
National Parks nearby. GUARANTEED ACCESS, INSURED 
TITLE, WARRANTY DEED. FREE color brochure, photos, 
maps. FULL MONEY-BACK GUARANTEE. 
CALL TOLL FREE 1-800-592-5990. 
TREASURE STATE RANCHES 
210 Milwaukee Street, D 
Deer Lodge, Montana 59722 - ( 


t. PS 
) 846-1000. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 


Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


| Northwest 


| risk examination. 


NORTHERN IDAHO. 5-10-20 ACRES. 
Trees, meadows, creeks, springs. wildlife. 
lake country. Hundreds of: 
choice parcels. Homesites, miniranching, 
recreation, retirement. Easy terms. FREE 
brochure, maps, photos. National Associ- 
ated Properties, Dept. PC, 1111 Sherman, 
Coeur d'Alene, ID 83814. (208) 664-8161. 


GOVERNMENT HOMES [rom $1.00 (U 
repair.) Delinquent tax property. Reposses- 
sions. Call 805-687-6000 Ext. GH-20025) 
for current repo list. | 


FEDERAL GOVERNMENT 
GRANTS AND LOANS 


A COMPLETE LIST OF PROGRAMS AND INFO 


FOR REAL ESTATE, FINANCIAL ASST., ETC. 
HOUSING AND URBAN DEVELOPMENT $9 95 


VETERANS ADMINISTRATION $5 75 

FARMERS HEME ADMINISTRATION $3.99 
FOR BUSINESS, FROM: 

eem BUSINESS ADMINISTRATION $3.00 


nd check or money order only, lo 
us INFO. PO BOX 3765, rinceton, NJ 08507 


HOMEBUYERS GUIDE - How to buy the 


| home you want at a reasonable price. Send 


$7 to: Homebuyers Agency, Inc., 3302 W 
University Ave. Gainesville. FL 32607. | 


PRINTING SERVICES | 


LOWEST Prices Ever, Business Cards, 
Envelopes, Letterheads, Invitations, 
Raffle Tickets, Booklets, Forms. Send 
$1.00 For Catalog & Samples ($2.00 Dis- 
count Coupon Included). Cheapy Printing, 
P.O. Box 1010, Riverdale, MD 20737. 


FOREIGN NEWSPAPERS 


NEW! WORLDWIDE ENGLISH MAGA- 
ZINES. Sampler: $2.49. FREE BRO- 
CHURE. Multinewspapers, Box DE-32, 
Dana Point, CA 92629. 


BUSINESS OPPORTUNITIES 


NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 
Big Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 72205. | 


$1.00 POUND From "Junked" Tires. 
(Stamp ppp nate), LaVallees, Foun- 
tain, FL 32438 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from 
home, without capital. We ship plan for no 
Experience unneces-. 
sary. Free Report. Mellinger, Dept. A2693, 
Woodland Hills, California 91367. 


BUMPER Sticker Printer. Cheap, ма 
ple, Portable. Free details Bumper, РОВ 
22791 LLC 1, Tampa, FL 33622. | 

LEARN MIRROR RESILVERING, Freel 
Information. Silvercraft, Box 127, Lans- 
downe, PA 19050. | 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUND! Free Informa-| 
tion: Industrial-PS72, Box 127, Alexandrial 
Bay. NY 13607. 


REPAIR HYDRAULIC JACKS—Free, 
details. Hydraulic Parts Supply, Dept. S, 
Box 4157, Brownsville, TX 78520. 


RECYCLE METALS. NO, NOT B 
CANS! Easy $458 weekly! Free informa- 
tion, Hornsbys, Box 1214, Franklin, TN 
37065-1214. | 


HUGE PROFITS! Reconditioning used 
car batteries. Secrets others dont tell. 
stamp please. Battery Outlet, Box 3300, 
Hickory, NC 28603. 


MAKE HOMEMADE BOOKLETS. | 
EARNED $187,000 WITH MINE. MON 
NEVER STOPS! Free information: Dasher, 
РО. Box 1039, Gatlinburg, TN 37738. | 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P Brigh- 
ton llth, Brooklyn, NY 11235. 


$7192.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 50¢ 
(Refundable), Woodwins, Bridgewater, MA 
02324. 


14,947 HONG KONG, Taiwan 
PRODUCTS CHEAP Smal! lots. Some 
samples free. Harbor, Box 1719-PS-2, Yuba 
City, CA 95992. 


SUPERSUCCESSFUL MONEYMAK- 
ING PLANS! Free Details. Cunningham, 
Box 1345-P2, Buffalo, NY 14205. 


$40,000 ON 1/3 ACRE! New hydropon- 

s—inexpensive, pleasant, practical! Free 
iformaticn, Planters, Box 1214, Franklin, 
N 37065-1214. 


SPARE time fortune in Vinyl Repair. 
uge demand creates exceptional profits. 
е supply everything. Details free. VIP, 
236 Montrose, Chicago 60618. 


GOLD Stam їр Machines. Inexpen- 
ve. Quality. Large imprint Area. Free 
‘tails. Magic Systems, РОВ 24986 (LLC), 
impa FL 33623. 


MAKE Fubber Stamps. Highly Profita- 
e Business. Free Details. Stamper, POB 
2809 (LLI (LLC), Tampa FL 33622. 


TAKE TAKE С atalog Orders. We drop-ship 
152 best-selling specialty products. Low- 
t below wholesale prices. Immediate 
‘livery. Spectacular home business oppor- 
пу. Free Book. SMC, 9401 De Soto Ave., 
ept. 28-74, Chatsworth, CA 91311-4991. 


SELL HOW-TO BOOKS BY MAIL 
UP To 2000% PROFITS 


START NOW! 
We drop shisped at very low prices books cassette 
tapes, manuals and reports, Beautiful illustrated 
Catalogs, circulars and sale aides supplied for your 
mail order sales. Start without capital One of the 
fastest Moxey Making in mail order industry. 
Complete caelails and catalogs Send £1.00 for 
postage (refundable) to 
LONG PUBLISHING, Dept. P-27 
РО. Box 1465, Garden Grove, CA 92642-1465 
SS SSS = 


Immediate 
portunity. No obligation. Enterprise, 210 


$1,000 weekly mailorder. 


elch-PS, Ames, IA 50010. 


SCREEN Print T-Shirts. Inexpensive 
ts. Free Details. "T-Printer"^ РОВ 23991 
LCI, Tampa, FL 33623. 


MAKE BIG MONEY REPAIRING WIND- 
HIELDS, & Plate Glass! Up to $60,000 
arly! Call TOLL-FREE for Valuable 
AEE report. 1-800-321-2597. Glas- 
eld Systems, Box 5755-02, Bend, OR 
TOS. 


LEARM Piano Tuning. Big Profits! 
mpire School, Box 1014PS, Jupiter, FL 
1468-1014, 


LEARN Sewing Machine Repairing. 
en, Women, Lucrative Profits. Gresslin 
orrespond ence School, Box 5104, Spencer, 
| 51301-0404. 


MAKE PVC Furniture. Turn your spare 
mrs into $31,200 yearly! Easy home 
sembly business. Write: PVC, 771P5, 
attle Ground, WA 98604. 


AMAZING Profits! Sell wholesale/retail/ 
ail-order. Any quantity: Jewelry, Gift- 
are, Toys, More. $3.00 (refundable) bring 
iant Catalog! Confidential price list. 
loud, 231-328 Merrick Blvd., Laurelton, 
Y 11413. 


INCREDIBLE Income! Sell information 
' mail. Details: MCPI-S1, 231-32 Merrick 
Ivd., Laurelton, NY 11413. 


$10,000 MONTHLY Taking Photo- 
aphs at Flome! Call recorded message: 
031 674-8155. 


$40 - $108/hour. Restore Damaged 
nuntertops WITHOUT REPLACEMENT. 
illions of apartme nts, homes pay profits 
imediatelv! Free Information. RENEW, 
эх 19636-55, Portland, OR 97219. 


$100,000 YEARLY ! ! ! Assemble 
?FOFESSIONMAL" GIANT SCREEN 
PROJECTION TVs with lenses and 
reens util zed by SONY, ZENITH, SYL- 
NLA, and MAGNAVOXI...Simple con- 
ruction!...(llustrated information and 
mplete parts catalog $2.00... Money back 
larantee!... POLI-VISION, 187-PS 
ypress Street, Throop, PA 18512. 


А FINANCIAL SUCCESS SHOWS YOU 
! Free Details. Sase. Success, 4935 
‚ Kahneeta Dr., Portland, OR 97229. 


BUSINESS Loans: Start- -up and Ven- 
re Capital our specialty. No Collateral, 
-signers, .nterviews, Write: Associates, 
x 98-P2, Brooklyn, NY 11235. 


FREE! VALUABLE TREASURY OF 
ME BUSINESS OPPORTUNITIES. 
; BOX 723-P52, RAN- 
SCWL Subliminal Tapes Wholesale: 
rite: Life Enhancement, 811 Moulin, 
dison Hes., MI 48071. 


| mail. 


| mail order 


PROFITABLE Gold Foil Printer. Person- 


| alize business cards, pencils, matches. Free 
| Details. Gold, POB 24986 (LLC), Tampa, 
FL 33623. 


PROJECTION TV.. Make $$$'s assem- 
bling Projectors.. Easy.. Results compara- 
ble to $2,500 projectors.. Total cost less 
than $30.00.. PLANS, 8' LENS & Dealers 
Information $20.50.. Ilustrated informa- 
tion FREE.. Macrocoma-afx, Washington 
Crossing, Pennsylvania 18977. Creditcard 
orders 24HRS. (215) 736- 2880. 


FREE INFORMATION! start And Oper- 
ate Your Own Profitable Business At 
Home. Foshe, P. O. Box 764252P5, Dallas, 
TX 75376-4252. 


MAKE BALLOON ANIMALS. 3400 
Weekends! FREE SAMPLES/INSTRUC- 
TIONS: Funnymans—PS72, Box 250, 
Alexandria Bay, NY 13607, 


HIGH PROFITS MAKING ACRYLIC 
KEYTAGS With Beautiful Art Designs. 
Bright, Colorful, Professional Quality, 
Free Brochure. Peacock Designs, Inc., 3766 


| W. Devon, PS2, Lincolnwood, IL 60659. 


CLIPPING Newspaper items: Earn $3 to 
$10 each. Experience unnecessary. Offer 
details, rush stamped addressed envelope 
& 25 cents service fee. to: Т.О. Smith Dept 
M., 1817 S. Henderson St., Fort Worth, x 
76110. 


CREATE art and business rubber 
stamps. Huge demand. Big profits. Free 
information. Stamps, Box 36YA Monett, 
MO 65708. 


INTERESTED in starting your own busi- 
ness? Mail order, Advertising, Import- 
Export FREE INFORMATION! New Age 
Enterprises, 1705 S.W Moss, Suite F1, 
Portland, OR 97219-2740. 


HIGH PROFITS! Selling information by 
Free details: Richard, FO Вох 
14757P, Gainesville, FL 32604. 


MAKING EXTRA MONEY MADE EASY. 


| FREE Subscription to Opportunity Maga- 


zine offers hundreds of proven ways. Write: 
Opportunity, Dept J60, 6 N. Michigan Ave- 
nue, Chicago, IL 60602. 


$1070.00 WEEKLY part time at home! 
Start Immediately! Write: National-SC, 
Box 504, North East, MD 21901. 


HIGHLY Rewarding Opportunity for 
ANYONE desiring Financial Freedom. 
Assistance provided. Free Details. APPS, 
POB 5328, Glendale, AZ 85312-5328. 


WANTED - PICKUP TRUCK OWNERS. 
Your own profitable part-time business. 
Guaranteed! Write - Kingston, Dept 6H, 
Oskaloosa, KS 66066-9028. 


SUPER Income proven little known 
business. Legal no franchise free details. 
Enterprizer.,P.O. Box 338, Round Moun- 
tain, CA 96084-0338. 


FINANCIAL INDEPENDENCE. New 
plan shows how. SASE for Free details. 
NORRAB, Suite 328-E8, 1401 Johnson 
Ferry Rd., Marietta, GA 30062, 


SUCCESS! MONEY! POWER! You can 
have it all! Information send $2.00 Postage! 
Handling to: International ^" pliers, 305 
Vineyard Towncenter, 215-A, Morgan Hill, 
CA 95037. 


WHICH for you? The rat race? Or home 
book business? Free answer. 
OPP tunity-20B, 14 Adamswood, Ashe- 


ville, NC 28803. 


FRESH, HOT, RESPONSIVE NAME 
LISTS of mailorder BUYERS. Most catego- 
ries. Computerized in ZIP CODE ORDER. 
Peel and Stick labels. GUARANTEED 
DELIVERABLE! For Brochure RUSH Sase 
to: J.E.B. CO., 120 S. Bird St., Vivian, LA 
11082 


FREE Newsletter! "MILLIONARE'S 
AMAZING SECRET ADVICE". 2240 Lom- 
bard #301, San Francisco, CA 94123. 


IMPORT direct, CHEAP 1,568 Asian 


sources revealed. Mercantile, 1023/34B 
Adams, Olympia, WA 98501. 
EASIEST BUSINESS! Free details: 


IMS, Dept c, Box 4503, Lancaster, CA 


93534. 
$15,000 MONTHLY! Easy Monevmak- 


| ing Plan. No Investment. McDowell, PB- 


02, 3660 Wilshire, Los Angeles, CA 90010. 


MAILORDER Opportunity: Start profit- 
able home business without experience or 


capital. Information Free. Mail Order 
Associates, Dept. 668, Montvale, NJ 
07645. 


SELL YOUR FRODUCT ON TV 
With toll-free 800 number. Qur clients 
gered over 50 million dollars last year. 
Ve can take your product right to the TV 
screen and make it Sell! Call now. 
515-472-8311. 


| HAWTHORNE COMMUNICATIONS. 


$5.000-$50,000 MONTHLY. New 
Invention Prevents Automobile Thefts, 
Fastest, Easiest, Moneymaker Anywhere. 
Send Business Sase. Ambritex, Box 25524, 
Washington, DC 20007. 


HIGH Profits With Custom T-Shirts And 
Caps. Transfer machines, supplies. Press 
Magic, РО. Box 22809 (LLC), Tampa, FL 
33623. 


$$$$$$$/!)3,10$$$$$$$ 
FIND OUT HOW YOU CAN OBTAIN MONEY TO 
DEVELOP YOUR NOVEL IDEAS 


GOVERNMENT, COMMERCIAL AND PRIVATE BENE- 
FACTORS ARE SEARCHING FOR INNOVATIVE 
IDEAS To SOLVE PRACTICAL PROBLEMS. WE HAVE 
WRITTEN A COMPREHENSIVE STEP-BY-STEP PLAN 
WHICH WILL PROVIDE YOU WITH ALL THE INFO YOU 
MEED TO TAP THIS RESERVOIR OF CASH. 

IF you HAVE A GOOD IDEA. WE HAVE THE PLAN 
OF ACTION TO GET YOU MONEY TO DEVELOP YOUR 
IDEA. TO RECEIVE YOUR COPY OF THIS DETAILED 
IDEA FUNDING STRATEGY, SEND YOUR NAME AND 
ADDRESS INCLUDING A $7.50 CHECK OR MONEY 
ORDER 


FEDERAL RESEARCH GROUP 
P.O. BOX 171270 
SAN DIEGO, CA 92117-0975 


PAYABLE TO: 


EDUCATION & INSTRUCTION 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PÀ 15134. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
suggestion, Box 24-4, Olympia, WA 98507. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, 
DOCTORATES. ACCREDITED, INEX- 
PENSIVE, FAST. FREE INFORMATION. 
DR. JOHN BEAR, Р.О. BOX 1447-PSC, 
MARINA DEL REY, CA 90295. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. Superlearning, 450-Р52 Seventh 
Avenue, N. Y.C. 10123. 


HIGH SCHOOL Diploma at home. No 
classes. Low cost. Information FREE. Call 
toll free 1-800-228-5600 or write: American 
School Dept. 347, 850 E. 58th St., Chicago, 
IL 60637. 


SUPER-INTELLIGENCE! Amazing 
results guaranteed! EDEPS, Box 1462, 
Glendora, CA 91740. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal, Accredited Attorney 
Instruction. Home Study. FREE CATALOG. 
Southern Career Institute, Drawer 27P5, 
m Boca Raton, FL 33427. (305) 368- 


LEARN PROGRAMMING. IN YOUR 
SPARE TIME. NO PREVIOUS EXPERI- 
ENCE NECESSARY. Learn computer 
applications, operation, and programming 
through this one course, and on any per- 
sonal computer. Write today! HALIX INSTI- 
TUTE, Dept. 46-2, 1543 W. Olympic Blvd., 
#226, Los Angeles. CA 90015-3894. 


TECHNICIANS ARE NEEDED, Elec- 
tronics, audio, video, computers, the list is 
limitless. Know how to get started, get the 
training, get the jobs. The manual, 
BREAKING INTO THE TECHNICAL 
WORLD tells you how. A must to read to get 
started. Send $5.00 to DJ Publications, 
PO.B. 895, Fillmore, Calif. 93015. 


FREE COLLEGE TAPE External Degree 
Programs Business Administration, Pub- 
lic Administration, LAW (Qualify Bar 
Admission! Fully Accredited, Financial 
Aid, (800) 847-0005 (314) 426-0653. La 
Salle University, 3628 Saint Gregory, 
Saint Louis, Missouri 63074. 


VETERINARY ASSISTANT - Train at 
home for exciting animal-care career. Send 
for Free “Career Kit". North American 
School of Animal Sciences, Dept. PCC27, 
Scranton, PÀ 18508. 


Train 

at home 

to take quality 

professional photographs. 

Low cost, expert instruction. 


| FREE CATALOG! 
ү S0. CAREER INSTITUTE 
RAWER XP52-2158 
nica RATON. A: S 2158 
305-368-2522 
"America's Accredited Home Study Training" 
UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s...Free reveal- 


ing details. Counseling, Box 389-SP2, Tus- 
tin, CA 92680. 


Put Your Electronic 
Skills to Work 
in Robotics Now! 


BECOME A 


ROBOT VEHICLE 
PILOTITECH frensa no 


f a 


Assistance 
= os ا د‎ 


ter 522 
a d HIGH PAY 
` HIGH TECH 
EXCITING CAREERS 
Call or Write for 
FREE BROCHURE TODAY. 
Ask About Our 
Correspondence Course 
(713)690-0405 
. UNDERWATER VEHICLE TRAINING CENTER 
10046 Chickasaw, Houston, TX 77041 


EARN MORE IN 30 DAYS. Free 1987 
catalogue deseribes 200 success proven cor- 
respondence Diploma courses. Granton 
Institute, 263B Adelaide Street West, 
Toronto Canada. 


WORLD WIDE COLLEGE OF AUC- 
TIONEERING, INC. Since 1933. Term 
Soon. Free Catalog COL. Gordon E. Taylor, 
Box 949, Dept. 3 Mason City, IA 50401. 
515/423-5242. 


FORMULAS, PLANS 


HENLEY'S 
И 20th Century Book of 
Ae 10,000 Recipes, For- 
'. mulas & Processes 
i (Latest Edition) 
Here is a wealth of prac- 
tical, accurate and clear 
information and instruc- 
oo. tion that can save you 
“E: thousands, or make you a 
E^ fortune! Housewives, man- 
з ulfacturers, farmers, handy- 
T | man, home experimanters, 
57 ealeetricians, chemists, 
people in every walk of life refer ta Henley" s 
daily. (n this gold-mine of a hook, you too will 
find formulas and recipes for almost every thing 
used in the home, farm, workshop or industry, 
Discover the trada secrets of thousands af 
commercial products—learn new money-savings 
and exciting way of doing things, As ind 
sable as a dictionary, Satisfaction guarantead, 
900 pages hard cover-cloth binding. Only 
$16.95 Plus 51.95: postage & handling. 
Dealer's Inquiries Invited 


EMBASSY SALES Dept. PS 82 
Box 67, East Elmhurst, N.Y. 11369 


YOUR FORTUNE IN MONEYMAKING 
CHEMICAL FORMULAS! CATALOG 
LISTING THOUSANDS—MANU- 
FACTURING SECRETS—EASY MONEY 
METHODS—ONLY $5.00 (REFUND- 
ABLE!) GWA6, Box 193, Brookfield, WI 
59005-0193. 


MAILING LISTS 


FREE Mailing List Consultation.De- 
tails. GOC-35L, Box 1107, Stuart, FL 
33494. (3051 334-5205. 1-800-554-5478. 


HOT list —manv categories. Credit card 
orders  1-800-843-0755/(515) 232-6789. 
List, Box 1033, Ames. IA 50010. 
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MAILING LISTS (cont.) 


FRESH Opportunity Seekers. OVER- 
NIGHT SHIPMENT! Adhesive Labels. 500/ 
$25. 1000/$40; 5000/5175. Others. 
ADVON, Drawer B6, Shelley, ID 83274. 
Visa/MasterCard, AmEx 1-800-992-3866. 


NEW ACTIVE NAMES!! 
RANDOM STATES Available! IMMEDI- 
ATE SHIPMENT! Adhesive Labels— 

Guaranteed Opportunity Seekers 500) 
$25: 1000/$40. Others. Advon, Drawer B6, 
Shelley, ID 83274. Visa/MC /AmE x. 1-800- 
992-3866. 


OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send for your free copy 
of "The Psychology of Purity & Chas- 
tity" to: Schizophrenics International, 
Р.О. Box 50456, Ft. Worth, TX 76105 


GOLD From Seawater and Other Plans. 
Free Information. Dans, Box 191, Orono, 
ME 04473. 


WITCHCRAFT 


HARNESS ITS POWERS 
Understand the old Religion 

The Force and the consensus 

reality Gavin & Yvonne Box 1502P5 
Newbern NC 28560 


BODY BUILDING 


КА MUSCLES 


How to Build A More 

POWERFUL BODY! 
How YOU can have: 

*Wider Shoulders *Bigger Arms 
"Powerful Chest *Lose Fat 
"Trimmer Waist *Gain Weight 

*Gain Strength 


| FREE BOOKLET! | 


Universal Dept-T, Box eee Sooner зз 
Detroit, Michigan 48240 


Order "CUSTOM MADE" 


RUBBER STAMPS | 


UP TO 4 LINES only $295 
(Max 30 letters per line) 
INK PADS only $1 35 eB. 
HUE Shorty Conr Black Blue Red. Green 
We nMi Add 25¢ per item dar postage 
——" SATISFACTION GUARANTEED 
FAST SERVICE: Your Order Shipped in 5 days! 


MULTI-CHANNEL MICROWAVE 
TV RECEIVERS 


1.9-2.7 GHz 20" Dish 404 е Gain 
LIFETIME WARRANT 
Complete System $89.95 (She n q incl] 
Dealer Rates. Replacement Components 
& Expert Repairs. Available 
KES ELECTRONICS 
PO. BOX 34522 
PHOENIX, AZ 85067 
$2 Credit on phone orders! 


day shipping! 


ELECTRONICS, STEREO НІ FI 


WE ARE AMAZING!!! 


Amazing offers on HIFI, VIDEO, and CAR STEREO 
Choose from: YAMAHA, SONY, ALPINE, KENWOOD. 
INFINITY, JBL, MERIDIAN, CARVER, NAKAMICHI, 
CANTON, MISSION, PS AUDIO, APOGEE, HAFLER. 
STAX, much more. We have no competitors. If you're 


serious or Curious, you cannot afford to wait. For a 
look at the future of electronics retailing, CALL or 
WRITE, TODAY 


AMAZING INT'L SIGHT & SOUND, INC. 
Dept. 26, 1323 South 4th Street, Philadelphia, Pa. 19106 
[215] 969- 1166 


RARE Records, All Kinds, Еее List. Bei: 
tes, 1815 Gardiner Lane, G-59, Louisville, 
KY 40205. 


BUYING STEREO? Get your moneys 
worth! 50 page booklet shows how to buy 
right. Send $5.95 to: Sunshine Publica- 
tions, 2340P SR 580, Suite 228, Clearwa- 
ter, FL 33575. 


RADIO/TV 
POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 
80219. 


CABLE TV Equipment. Low prices we 
ship C.O.D. Send $2 $2.00 for catalog. Cable- 
ionis Unlimited, РО. Box 266-8, 5. Wey- 
mouth, MA 02190 (617) 843-5191. 


Call now lar same | 


(602) 230-0640 | 


CABLE Television Converter, Descram- 
ble and Wireless Remote Control Video 
Equipment Accessories Catalog Free. 
Cable Distributors Unlimited. 116 Main 
Blvd deli AR 71862. 


CABLE TV CONVERTERS ALL 
BRANDS. B&B INC., 10517 UPTON CIR- 
CLE, BLOOMINGTON, MN 55431. 


| TBOO-B26-7623. 


1 Have Finished T.V. Projectors For Infor- 
mation Send A Dollar Refundable To: I.B. 
HC 01 ВАМ 6644, Las Piedras, РК. 00671- 
9712. 


SATELLITE TV 


SATELLITE TV Receiver Kits! LNAs! 
Instructions! Schematics! Send stamped 
envelope: Xandi. Box 25647, Dept 24ХМ, 
Tempe. AZ 85282. 


SATELLITE TV SYSTEMS. Name brand 
systems and components at discount 
prices. Install yourself and Save! Free 
information. Satellite Discount Merchan- 
disers, 2600 T-Anchor Blvd., Amarillo, TX 
79104. Orders 1-800-237-8969. Texas (806) 
3412-1401. 


MONEYMAKING 
OPPORTUNITIES 


GOLD Stamping Machines. Inexpen- 
sive. Quality, Large imprint Area. Free 
details. Magic Systems, РОВ 24986 (LLD), 
Tampa, FL 33623. 


"$1000's WEEKLY"! Mailing Letter$! 
FANTASTIC OPPORTUNITY! Start Imme- 
diately! EXCITING FREE DETAILS! Write: 
SUCCESS, #605-PS, Dresher, PA 19025. 


HIGH Profits T-Shirts and Caps. Inex- 
pensive, professional transfer machines, 
supplies. Press Magic, PO. Box 22809- 
LLD, Tampa, FL 33623 

$100,000 EARNINGS the first year. 


FREE Details. Write: lon; Рес Box 1862, 
Loring, ME 04761. 


FORTUNES FROM Penny Gold/Silver 


Stocks. Free Information. Prosperity-P5. 
Box 1227. Manhattan Beach, California 
90266. 


DOUBLE YOUR INCOME! Learn how. 
Send $4.00, To: Helpful Hints Publishing, 
Dept 10A, РО. Box 916. Panama City, FL 
32402. 


BANK FAILURES! - Your states SAF- 
EST banks - $10. PROTECT ушей - Act 
now! Money-back guarantee, Capital, Box 
832-PS2, New Hyde Park, NY 1 1040. 


You Throw 
$ 55 per Ib. away! 


It's scrap E.C.M., all of us 
have thrown it away. It's in every home, of- 
fice & bldg. Millions lost daily. We buy E.C.M. 
+ 3000 scrap items @ average $21 /Ib. 2 are 
worth more than gold! Become a buyer, earn 
average $42M, part-time. O.K. no equip- 
ment, do from apt. or home. We pay shipp- 
ing! Book has all info needed to get in on 
ground floor. We refund book with your 1st 
check from us, or within 10 days if returned. 
To start send $15 + 3 P&H or send $3 for 
full details & get $6 credit off book. Visa or 
MC orders call 305-772-6768. 


Poley's Industrial Salvage, Dept. Fé 
2071 N.E. 64 St., Ft. Laud., FL 33308 


BUMPER Sticker Printer, Cheap. Sim- 
ple, Portable, Free details Bumper, POB 
22791 (LLD), Tampa, FL 33622. 

HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP Box 487. Anaheim. CA 92705. 


FREE Hypnotism. Self-Hypnosis, Sleep 


Learning Catalog! Drawer PS400, Rui- 
doso, NM 88345. 
HYPNOTIZE Women! Gentlemen! 


Neighbors! Even Perfect Strangers! Profes- 
sional Secrets Revealed! Instantaneous 
Methods! Clairvoyant Hypnotizing! Som- 
nambulism! Dynamic Salesmanship! Dis- 
cover Strange Magnetic Influence! 
Amazing Personality Improvement! Hyp- 
notize Yourself! Powerful Methods! Free 
Cassette Catalog! Addison Thompson, Box 
1085. Black Mountain. NC 28711. 


SCIENCE & CHEMISTRY 


FREE SCIENTIFIC CATALOG RHR.J.M. 
Laboratories, Inc. presents its latest cata- 
log containing scientific laboratory equip- 
ment and supplies. including a complete 
line of specialty laboratory glassware. 
Write today for vour FREE catalog: R.J.M. 
Laboratories, (I! PO. Box 899, Santee, CA 
92071. 


ANATOMICAL CHARTS, MODELS, 
SKELETONS, $1.00 Catalog. CHARTS, 
7124 North Clark, Chicago, IL 60626. 


1987 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more. Beginner to 
professional. $2.00. Merrell Scientific, 
1665 Buffalo Rd.. Rochester, NY 14624. 


“EXPERIMENTERS” LABORATORY 
CHEMICALS - GLASSWARE, Catalogue 


| $1.00. Established: 1953. HAGENOW LAB- 
| ORATORIES, 1502 Washington, MANI- 
| TOWOC, WISCONSIN 54220. 


LABORATORY CHEMICAL 
AND GLASSWARE 
Full Laboratory equipment and sup- 
plies. Send for free catalog. DFW Chemi- 
cal, 2125 S. Great Southwest Pkway. Suite 
101, Grand Prairie, TX 75051. (214) 988- 
6666. 


CHEMICALS/LAB EQUIFMENT 
LOW Prices glassware, mantles scales, 
microscopes, Catalogs. Chemical $3.00, 
Equipment $4.00 both $5.00, CHEM-LAB, 
13814 Inglewood, Hawthorne, CA 90250 


SALESPERSON - DISTRIBUTORS 
WANTED 


DISTRIBUTORS WANTED - NEW 
PRODUCT Automatic tire pressure indi- 
cators. Extend tire life. Save gasoline. 
Inexpensive device. Replaces valve cap. 
Pressure always visible. $500 million mar- 
ket potential. Free information. JAKS, 
РО. Вох 4659, Sylmar, CA 91342. 


MISCELLANEOUS 


POWERFUL New Bug Roach Traps from 
Japan. $5.00 set. Sample $1.00. Warren 
Imports, BOx 441535-217, Aurora, CO 
80044. 


SECRETS OF MIND POWER 
Improve Mind, Body and Sex Appeal. 
Guaranteed. Works fast. New booklet 
reveals secrets, tells how, Send $5.00 (ppd). 
PO. Box 2513, Ogden, UT 84404. Limited 


supply, act now! 
COMPUTERS 


TI-99/4A Software/Hardware bar- 
gains. Hard to find items. Huge selection. 
Fast Service. Free Catalog. Enterprises, 
Box 690, Hicksville, NY 11801, 


SOFTWARE, IEM Compatable, Less 
Than $4.00 Disc, FREE CATALOG. Р5Са, 
Box 1057, Capitola, CA 95010. 


BEFORE YOU BUY. What You Should 
Know about a Personal Computer. Tape 
Cassette $10. Winters & Associates, Suite 
181, Box 1775, Edmond, OK 73083-1775. 


COMPUTERS are for everyone! Once 
computer-shy author reveals secrets of 
purchasing a used computer system with 
confidence. Find the right system, save 
thousands. $4, STARR #CS$-01, Box 3401, 
Wenatchee WA 98801. 


MUMPS for your IBM-PC (859.95) or 
Macintosh ($149.95), 1984 ANSI Standard 
comes with 25 page manual. 3-5 times 
more proficient than C or PASCAL. MGla- 
bal 1-800-257-8052. 


PROFITABLE OCCUPATIONS 
HYDRAULIC JACK REPAIR MANUAL 


and catalog $5.00. Hydraulic Parts Supply. 
Box 4157, Brownsville, TX 78523-4157. 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 40g. Ellwanger's 
ES., EO. Box V, Port Jervis, NY 12771. 


FREE. Brochures. Repair air condition- 
ing. Refrigeration. Tools, supplies, full 
instructions. Dooleo, ine., 11252 Good- 


night, Dallas, TX 75229. 
REMAILING SERVICES 
CONFIDENTIAL Mail Receivi ing/For- 


warding. Mail Drop, Box  18039PS, 
Orlando, FL 32860. 


| Established 1934. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 105. Wabash, Dept. 657, Chi- 


| cago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602, 


WE buy Gold. Silver, Platinum. Dia- | 
monds. Highest prices because we pur- 
chase by mail only; our overhead is low. We 
cater to those who cannot go to a local 
buyer. Free Brochure or send items for 
immediate cash. The Gravin Company, 
РО. Box 36707. Decatur, GA 30032. 


JEWELRY 


CLOSEOUT Jewelry. 55e dozen (Catalog 
25e), Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199, 


BOOKS & MAGAZINES 


FAMILY Bibles - Beautiful Bible Stories, 
Taped Bible Cassettes. Details $2.00. Brid- 
ges, Box 5460, Hollywood, FL 33083. | 


FREE SUBSCRIPTIONS Directory To 
Over 100 Magazines! Business, Cars, Sci- 
ence and More. Send $5.00. Subers Associ- 
ates, 1 Mary Fran, West Chester, PA 19382. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152- G, Ferndale, Michigan 48220. 


WHOLESALE PARTS for lawn equip-| 
ment. Minibikes, Karts, Chainsaws, Small 
Engines. Quality products. Send $3.00 for 
full line catalog. GRP Parts, PO. Box 
45245, Dept. 5, Somerville, MA 02145. 


400,000 BARGAINS Below Whole- 
sale! Many Free! — Liquidations. . .| 
Closeouts! . . . Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


FAN Shaped Pendant matching Pierced 
earrings. I6" gold chain. Ruby, Sapphire, 


Amenthys. $9.95. Lawler, 76 Wesley Ave., 
Atlantic Highlands, NJ 07716. 


SINGAPORE, HONG KONG, WE 
directories. Listing 11,000 suppliers, 
20,000 products. Buy Direct. Information 


$1.00. Merrick Distributing, Box 274P, 
Merrick, NY 11566. 
WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
640543. 


WINEMAKERS - Beermakers Free Cat- 
alog, Low Prices, Free Recipes. Cellar-S, 
Box 33 525. Seattle, WA 981. 33. 


WINEMAKERS—BEERMAKERS Free 
Illustrated catalog. Continental, Box 188- 
PS. C asselberry, FL 32707. 


WINEMAKERS = BEERMAKERS 
SODAMAKERS Free catalog. Joe and 
Sons, РО. Box 11276, Cincinnati, OH 
45211, 

HOME BREWING 

BEERMAKERS ONLY! Free Catalo 


Newsletter. William’s, Box 461-PX, Oa 
land, CA 94604. 


JOKES & NOVELTIES 


FREE Catalog! Things you never knew 
existed! 1600 Novelties, Jokes, Tricks, Sci 
ence, Hobbies, Sports. Johnson-Smith, Е 
03, Bradenton, FL 34203- 3796. 


PERSONAL | 


CONTROL NEXT JOB INTERVIE 
Free information: Sase to: Success, Box 


| 610, Summerville, SC 29483-0610. 


COINS & CURRENCY 


BELT BUCKLES for coins, stones. Spe 
cialty buckles, jewelery mountings, cloc 
works, expoxy coatings, Wholesale Cata- 
log 25¢. Eloxite, 806 V Tenth, Wheatland 
wy 82201. 
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58 ТАМР COLLECTING 
FREE, ` FREE, US. Mint Set. Approvals. Hilde- 


brand, Bcx 4867, Santa Clara, CA 95054. 


PENNY Stamp Approvals, Regardless 


Catalog. C. Kloster, 4164 52nd St. San 
Diego, C7 СА. 92105. 


FREE Worldwide Packet. Penny 
als. Froek lich, Box 177DB, Pine 
24965. 


FREE! Surprise Collection With App rov- 
als. Jay, Fox 750128, Petaluma, CA 94975. 


25 US MINT $1.00 with approvals. Carl- 
son, Rt2, Вох 112P, Annandale, MN 55302. 


UNITED NATIONS 3 Complete Mint 
Sets 25e, Approvals. Cornetta, РОВ 1509-Р, 
Lake Placid, FL 33852. 


u.s. 100 Different. 25¢. Approvals, Brad- 
ley, Box 425PS, Midlothian, VA 23113. 


SAVE BIG. Our catalogue shows you 
how. No aoprovals. Stamps, Box 15258-P5, 
Sarasota, Florida 34277-1258. 


` FREE! | lig Bargain Catalog - New Edi- 
tion listing thousands of bargains includ- 
ing U.S. & B.N.A. stamps, packets, albums, 
accessories and supplies. din fine stamps- 
irom our approval service. Buy only what 
you like. Return balance promptly! Thank 
you. Jamestown Stamp CO., Dept. E27P5, 
Jamestown, NY 14701. 


SPECTACULAR! 300  Breathtaking 
Stamps from 35 Countries. Only $1.00 
with latest bargains and sensational 
approvals. Stamps * , Dept. SB7, Box 982F, 
Toronto, Canada M4Y 2N9. 


HOEBIES & COLLECTION 


approv- 
iver, WI 


MILITAHY Medals Catalogue $1.00. Sub- 


scription $6.00. Vernon, Box 1387PS, М. 
Baldwin, NY 11510. 


LEATHERCRAFT CATALOG. 100 pages. 
Largest selection available of genuine 


leathers, tools, kits, books, supplies. 
Upholstery utility leathers, garmen- 
tleathers, suedes, exotics. Belt, wallet, 


moccasin «its and more. Send $1.00 pstg’ 
hdlg to: Tz ndy Leather Company, P.O. Box 
2994, Dep: PS287C, Fort Worth, TX 76113. 


CLOCK WORKS, wood clock blanks, 
epoxy costings, belt buckles for coins, 
stones, reckhound supplies. Wholesale 
Catalog 25e. Eloxite, 806 V Tenth, Wheat- 
land, WY 82201. 


DINOSAURS Greatest Selection. Low- 
est Prices. Send for Free Catalogue. PRE- 
HISTORIC PRODUCTS, Box 431272, 
Miami Shores, FL 33153. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiber, slassing: їп industry, labora- 
Lories, crait work. Reproduce your designs 
with our mold materials. Catalog $2.00. 
Lastolite, Dept. 87B/PS, Box 391, Wood- 
stock, IL 60098. 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers, Discount Prices! — 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL 
34254-0459. 


DISTILLERS, AIR PURIFIERS, JUIC- 
ERS, disccunt prices! Call (800) 433-4342, 
colorado residents: (303) 695-7700. The 
Beverage tipa", 3150-B 5. Peoria, Aurora, 


SO 80014. 
GOV'T SURPLUS 
15 It True You Can Buy Jeeps for $44 


‘hrough the U.S. government? Get the facts 
oday! Call 1-312-742-1142 Ext. 4606. 


SEIZED IN WNARCORTICS RAIDS! 
Autos.Vars.Boats Airplanes! Millions 
surplus Bargains. тапу 1% original cost! 
‘Nationwide Sales Directory" — $3.00. Dis- 
posal, Box 19107-FN, Washington, DC 
20036. 


| DETECTIVES 


PRIVATE. INVESTIGATOR Home-study 
[raining Program. Free Information. 


alobal, Во: Box 191PS, Hanover, MA 02339. 


' ` ELECTRONICS, BOOKS, AND WEAP- 
DNS. CATALOG 91.00. HUNTERA, BOX 
2922, WINSTON-SALEM, NC 2717. 


\ 


BETTER HEALTH 


г ВЕАТ НЕАЕТ-АТТ АСК 


i |I CONQUERED HEART ATTACK. Get Power- 


[ tu! information. PROOF of healing of Blocked J 


Arteries ... Chest & Arm Pain ... Weak 


E Heart... Poor Circulation . . . Rapid Aging, 


and other symptoms. Painless relief plan. à 


Helping others. SEND NO MONEY —only 
l name & address to: Survival-46, Box 3256, 


LZ. Texas 78764. Dept. 20 
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PROVEN REMEDIES for hiccups, snor- 
ing and nightime leg cramps. For details, 
send $3.00 and sase. Kevin McMullin Box 
3121, Wilmington, DE 19804. 


BIOFEEDBACK RELAXATION! Stress 
detector, $3.50. Linden, PO. Box 1128, 
Hockessin, | DE 19707. 


RADON DETECTOR - $18.95 ppd. Infor- 
mation - $2.00 refundable. Centarus, Dept. 
001, РО. Box 513, Glasglow, KY 42141. 

GOOD EATING 
BEER. DELICIOUS IN COOKING. 32 


Recipes. $4.00. SASE. Woodson-Gies, 2530 
Independence Ave., Riverdale, NY 10463. 


LOANS BY MAIL 
IMMEDIATE Loans to deserving individ- 


uals refused elsewhere. Many plans 
included, Try us! Associates, Box 98-РЗ, 
Brooklyn, NY 11235. 


SIGNATURE Loans-Confidential trans- 
actions handled entirely by mail. Details 
Free. NACC-PSI, Box 5399, Torrance, CA 
90503. 


BORROW $40,000 “overnight.” Any 
purpose! Free Report. Success Research, 
Box 19739-FN, Indianapolis, IN 46219. 


BORROW 3500-$40,000! "Overnight" 
On Signature. Keep indefinitely! Write: 
Action PL-12, 3660 Wilshire, Los Angeles, 
CA 90010. 


NEED MONEY? Cash, Loans, Govern- 


ment Grants, 99% eligible-no investiga- 
tion. KPA, Box 373-FNM, Woodmere, New 
York 11598. 


FREE MONEY! $300,000,000 Giveaway. 
Grants. Never repay. Details $1.00. Jakla, 
Box 3066-P527, Seminole, FL 33542. 


GET VISA and MASTERCAHD proven 
system, positive results GUARANTEED! 
Free Detail, Financial, 535-52, Bellwood, 
IL 60104. 


BORROW $500 — $40, 000 on Signature! 


Any Purpose! 97% Eligible! Free Applicat- 
ion: United, Box 3789-K, Downey, CA 
00242. 


BORROW $100- $100,000! Instant 
Reply! Rush stamped envelope! Marigold, 
Box 2030, (PS), Richardson, TX 75080. 


EMPLOYMENT INFORMATION 


JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Work month- 
Home month. USA + Overseas. Informa- 
tion $3.00 Marine Employment, Box 223, 
Central, IN 47110. 


GOVERNMENT JOBS $16,040 - 
$59,230/yr. Now Hiring. Call 805-687- 
6000 Ext. R-20025 for current federal list. 


OFFSHORE EMPLOYMENT 
Cruiseships, Supply Vessels, Oil Tankers, 
Oil Rigs, Tugs. EMPLOYMENT DIREC- 
TORY Includes APPLICATIONS. Send 
$9.95 To: Walters’ Services, Dept. LOA, 
1801 So. Fed. Hwy., Suite #M122, Delray 
Beach, FL 3344. 


OVERSEAS .. $25,000 - $75,000. 
Free Report! Employment, Box 19760-FM, 
Indianapolis, IN 46219. 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri, 
61R Jane, NY 10014. (212) 929.2293. 


EARTHWORMS, CRICKETS, 
FROGS 
GREY NIGHTCRAWLERS - "Action 
Worm" - Telephone (912) 835-2542. Free 


Literature - Fains Farm, Edison, GA 
31746. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. European 
instruments. Bows. Assemble yourself vio- 
lin and guitar kits. Catalog $1.00 includes 
10“ discount certificate. Dept. LM, 4026 W. 
Belvedere Ave., Baltimore, MD 21215. 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


FOR INVENTORS 
IT ECONOMICALLY! 


PATENT Free 


| details. Licensed since 1958. Rainer Asso- 


ciates, 2008 Fondulac, Richmond, VA 


23229. 


NONPROFIT foundation helping inven- 
tors over 11 years. Free recording forms. 
Free evaluation. Affiliated Inventors 
Foundation, 501-A Iowa, Colorado Springs, 
CO 80909 or Call 1-800-525-5885. 


REGISTERED PATENT ATTORNEY will 
evaluate invention, prepare and prosecute 
patent application. Reasonable rates. 
Edwin Schindler, 1523 East 4 Street, 
Brooklyn, New York 11230. 

INVENTORS! Can you patent ani profit 
from your idea? Call or write for vour free 
information package. 
service, AMERICAN INVENTORS COR- 
PORATION, 82 Broad Street, Dept. PS, 
Westfield, Massachusetts, 01086. 1-800- 


| 338-5656. In Massachusetts or Canada call 


(413) 568-3753. 


FULL INVENTION DEVELOPMENT 
services by cooperating professional engi- 
neer and registered patent attorney. Book- 
let and Forms $10.00. Inventive Resources 
Inc., Suite 513, 57 Pratt Street, Hartford, 
CT 60103. 
WRITE for FREE Packet Nonprofit 
INVENTOR Organization Minnesota 
Inventors Congress and Resource Center, 
PO. Box 71-D, Redwood Falls, MN 56283, 
(507) 637-2344. 30th Annual Congress— 


June 12-14, 1987. 


LS. PATENTS $70- 
Do it yourself & save $$$. Patent Attorney 
reveals secrets. All forms provided. $2.00 
for specifics. TECHNICAL COOPERA- 
TIVE INC., 489 Lighthouse Ave., Pacific 
Grove, CA 93950. 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 


Corporation. C-7-FI, Fremont, OH 43429. 


PATENT AND DEVELOP Your Inven- 
tion. Registered Patent Agent and 
Licensed Professional Engineer. Send for 
FREE PATENT INFORMATION Every 
Inventor Should Have. Richard L. Miller, 
12 Parkside Drive, Suite-N, Dix Hills, NY 
11746. (516) 499-4343. 


SPORTING GOODS 


SLING Pistol Great For Hunting $10.99. 
Ammo Included. Attrell, Box 50005, Dal- 


las, TX 75250. 
4 . 2 б 


i ш 
5-54 9 


The «nite for hunting, со ae 
ishing and al around A e 
irror polished KF ; 


sharp stainless 
steel blade. 5 


FREE. ORDER TODA Аме ie Со. ERN 
NI WE DHP FEE OR И. 60620. Mail orders oniy. ODUA TEAR. 


30 DAY MONEY BACK OFFER 


TREASURE FINDERS/ 
METAL DETECTORS 


Pay For Your Hobby! | 


With White's NEW {© 


Professional Series 
Metal Detectors 
WHITE'S ELECTRONICS 
Dept. PB-6 Sweet Home, OR 97386 


Call Toll Free: 
1-800-547-6911 


Over a decade of 


FIND old coins, jewelry, gold nug 
New patented revolutionary device. Free 
catalog. Gardiner, 47291, N. 7th Ave., 


Phoenix, AZ 85013. 


BURIED TREASURE 


= н | 
! LONG === 


a with Ultra Sensitive DIRECTIONAL Locator 
SEND FOR 
FREE INFORMATIVE BROCHURE 
= RESEARCH PRODUCTE 
BOX 270270-H TAMPA, FLORIDA 33688 


HEARING AIDS 
HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 


Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1/800/323-1212 Toll Free. 


HEARING AIDS 


Q ‘> PRICE CATALOG FREE: 


I SUPER SAVINGS! Newest. Finest. All 
g types. cit DIRECT & save up to HALF! 

о salesmen. Sold by AIR MAI on HOME 
q TRIAL FREE Catalog. Wri 


M МЕУ SAVERS — - 
angdon е., 
"pre ела, Cal. 91343 


ENJOY HEARING 


All-in-the-ear Hearing Aid! Nothing 


over, under or behind the ваг. 

no cords, tubes or wires. Simple 
slip-in fit. Full range volume control. 
45 day trial. NO salesman will call. 
Order your free catalog! Write Better 
Hearing today! 


or call 24 hrs./day 
1-800-824-7888 
ask for Operator No. 372 


BETTER HEARING 
Box 569-69T Brookport, IL 62910 


INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
Call AIM for free information kit. Toll free: 
1-800-225-5800. 


IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED FOR 
Presentation to industry and exhibition at 
national innovation exposition. Call free 1- 
800-528-6050, Canada, 1-800-528-6060, 

X831. Or write: 
INVENTION SUBMISSION CORP-PS 
903 Liberty Avenue 
Pittsburgh, PA 15222 


NEW IDEA? American Patent in Wash- 
ington, D.C. will assist you through 
RESEARCH and DEVELOPMENT! Free 
Kit —1-800-257-7880. 


HONGKONG lactory needs several new 
products for their overseas buyers. Send 
product ideas for royalty evaluation. Can 

roduce exclusively Hongkong Plastic 

fetal Products Company, Box 69627, 
Kwuntong, Hongkong. 


INVENTION drawings by 
patent draftsmen. Draftart, P.C 
stock, Virginia 22664, 

LEARN how to offer your invention for 

sale or license. Free Booklet Outlines pro- 
cedures royalty rates, requirements. Kes- 


sler Sales Corporation, C-7-IW. 
Fremont,OH 43420. 


INVENTIONS WANTED! PATENTVEST- 
MENTS INTERNATIONAL, 1050 Connect- 
icut, Washington, DC 20036. (800) 628- 
2828 x 592. 


CARTOONING, SIGN PAINTING 


LEARN Sign Painting-Instructions and 
Supplies Catalog, $1.00. Kaufmann Inc., 
Centertown, MO 65023. 


professional 
. 72, Wood- 


FEBRUARY 1987 | 149 


Product Information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the purchase 


of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling fee. For your safety, please do not send cash. 


рте nee eee eee ee ee FE] |. IN COUPON AND MAIL TODA erp абаны 


201 Windows and Patio Doors A 24-page 
booklet from Andersen Corp. answers ques- 
tions about window and patio-door installa- 
tion in new construction and remodeling. 
sections include descriptions of High Perfor- 
mance insulating glass, window planning, 
angle bays and bows, and low-maintenance 
vinyl-sheathed Perma-Shield windows and 
patio doors. Free 


202 Automotive Training The "Catalog of 
Training Materials and Clinics” from the Au- 
tomotive Industry Association in cooperation 
with the Automotive Training Managers Coun- 
cil lists more than 2,000 items for technical 
and management training provided by over 
190 manufacturers and publishers. $8 


203 Gardening Organizer А color brochure 
from The Better Mousetrap Co. explains how 
the Garden Butler cart saves time in the yard 
by reducing the number of trips back and forth 
to the shed. It converts to a hauling cart for 
heavier loads. Free 


204 Computers Specification sheets from 
Blue Chip Electronics gives detailed descrip- 
tions of Blue Chip Commodore-compatible 
floppy disk drives, IBM-compatible personal 
computers, printers, monitors, and expansion 
boards. Free 


205 Build Your Own House Literature from 
The Building Institute lists 150 top makers 
of factory houses that you can build yourself. 
New factory houses offer top-quality construc- 
tion at savings of up to 40 percent. Many 
manufacturers will make all the parts for your 
custom house from your plans. Names, ad- 
dresses, and other information are listed. $1 


206 Insulated Glass Color literature from 
Crestline shows the company's line of wood 
windows and patio doors made with iPLUS4 
high-performance insulated glass. The insu- 
lation reduces energy cost, minimizes con- 
densation, and improves comfort. Free 


207 Drip Irrigation Ап informative book- 
let from Drip Irrigation Garden tells how to 
get the most from your garden with minimal 
water use. The literature describes how drip 
irrigation works, and how to install and map 
out your own system. Free 


208 Hard-To-Find Products Edmund Sci- 
entific's 60-page catalog contains more than 
1,200 hard-to-find products such as magni- 
fiers, optics, telescopes, microscopes, motors, 
fitness items, and more. Free 


209 Solar Heating A solar planning kit 
from Hanson Energy Products describes how 
its TA-3 space-heating system brings you the 
free warmth of the sun, saving you money on 
your energy bills. $1 


210 Ноте Designs Ап impressive 320- 
page volume from Home Planners features 
450 house plans for all building budgets. The 
manual features various architectural styles 
and floor plans, including the Heritage and 
Trend Houses and other one-, 114-, two-story, 
multi-level, and vacation homes. Blueprints 
are available. $9.95 


211 Boat Coating Color literature from 
Ideas Inc. tells how the hydrophilic action of 
Sea-Slide drag-reducing overcoat helps sail- 
boats, powerboats, and commercial vessels 
go faster and save fuel. Free 


212 Unusual Items Johnson Smith's fun- 
filled catalog, where the unusual is the usual, 
offers 1,800 hard-to-find novelties, hobby and 
sports equipment, jokes, tricks, and scien- 
tific and electronic items. Free 


213 Power Winch Lee Winch's fold-out 
brochure describes its heavy-duty pulling 
power winch. The smallest portable winch in 
the world—only 20 inches long—the com- 
pany claims it can pull 2,000 pounds on a 
single line pull and up to 8,000 pounds on a 
triple line pull. Free 


POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 


Note: POPULAR Science Massachusetts address is for Product Information only. 
Please send the items checked below. | am enclosing $1 handling charge (any 


number of items per coupon) plus amount required for priced items. Orders will not 
be processed unless accompanied by the $1 handling fee. Do not send cash. 


[] 201 [] 205 $1 [] 209 $1 O 213 O 217 

[] 202 $8 (] 206 L] 210 $9.95 tL] 214 1 218 

[] 203 [1 207 О 211 [] 215 [] 219 $3 
[] 204 O 208 П 212 [1 216 $1 [] 220 
Name (please print) 

Address City & State 


Please send check or money order made out to PoPULAR SCIENCE. 


This travel 
package from the North Carolina Department 
of Travel gives information on where to go, 
where to stay, and what to do on a vacation 
in North Carolina. Free 


214 North Carolina Vacation 


215 Power Equipment А color brochure 
from Para Systems lists its line of transform- 
ers, battery packs, load testers, and other 
products designed to offset power problems 
created by computer and other sensitive elec- 
tronic equipment. Free 


216 Do-It-Yourself Catalog Poor Man's Cat- 
alog features plans for U-Build power tools, 
lathes, saws, sanders, engraving machines, 
furniture, toys, and energy-saving and wood 
projects. $1 


217 South Carolina Vacation Guide A 64- 
page full-color catalog from the South Caro- 
lina Division of Tourism features the state's 
historic cities, uncrowded beaches, world- 
famous gardens, blue lakes, green mountains, 
and graceful plantations— plus great dining 
spots and shopping locations. Free 


218 Quality Cigars Get better cigars at 
better prices. Literature from Thompson Cigar 
Co. lists more than 100 different custom- 
made, factory-fresh cigars, which come di- 
rectly from Tampa, Fla., the nation's fine-cigar 
capital. Free 


219 Turbochargers This booklet from 
Turbo City features OEM factory-replacement 
and add-on turbochargers. It lists the com- 
plete turbocharger line, components, acces- 
sories, and repair costs, including marine 
components and motorcycle kits, and gives 
basic information on turbochargers. $3 


220 Satellite TV — Winegard's "All You Need 
to Know About Satellite TV" answers the most- 
asked questions about home satellite televi- 
sion. It includes valuable illustrations and a 
glossary of technical terms. Free 


THIS COUPON EXPIRES APRIL 30, 1987 


| AM ENCLOSING 


for priced items 


for handling 


$ TOTAL REMITTANCE 


= Zip 


No stamps or foreign currency. Allow approximately six weeks’ delivery. POPULAR SCIENCE FEBRUARY 1987 
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| Sunglas HR is s ideal for new 
homes and replacement 
windows, even for simple add- 
on storm windows. 

Sunglas HR also makes great 
energy sense for sunspaces. 

In fact, the larger your glass 
area, the more you need 
Sunglas HR. 


Ask for Sunglas Heat 
Reflective glass from Ford 
Glass by name, because when 
it comes to glass that works 24 
hours a day, 365 days a year, 
every year — Nobody 
outglasses Ford. 


See your local window dealer or call 
1-800-GLASS-HR for a free brochure. 


North inside when it's cold > 
| and outside when it's hot. 


south, 
winter, 
summer — 
windows 
made with 
Sunglas 
Heat Reflective glass work like 
transparent insulation to save ERG CE. 
you valuable energy dollars ee LI 
СЕЕ 
Sunglas НК also helps reduce j | 

In other words, with Sunglas 


condensation and drafts to P 
keep you more comfortable HR your windows are never 
too hot, or too cold — but 


day and niaht tt hat 
r E uM just right. 


the weather. mm — 
lac HR is ihe i | | hats more, Sunglas 
Sunglas HR is the insulator that Disce eterni алы 


really is a window. A high-tech 

glass that looks like old- ultra-violet rays that cause 
fashioned clear glass, but premature fading of household 
actually reduces both heat loss ila | uU 
and heat gain 65%* by keeping | “ice performance will change with the 
rediant heat where you want it: width of the air space. 


Glass С Division 


Founded 1919. A division of Ford 
Motor Company. 


"Windows made with Sunglas' Heat Reflective" glass are just right.’ 


Saute 


Marlboro Red or Longhorn 100's— 
you get a lot to like. 


16 mg "tar," 1.0 mg nicotine av. per cigarette, ЕТС Report Feb.'85 


© Philip Morris Inc. 1986 


SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 


